/
oo Resmurch
0.00 Publishing

Modern Economy, 2018, 9, 1360-1377
http://www.scirp.org/journal/me

ISSN Online: 2152-7261

ISSN Print: 2152-7245

The Monetary Value of
Disability-Adjusted-Life-Years Lost in the East
African Community in 2015

Joses Muthuri Kirigial*, Germano Mwiga Mwabu?

'African Sustainable Development Research Consortium (ASDRC), Nairobi, Kenya

2School of Economics, University of Nairobi, Nairobi, Kenya

Email: *kirigiajoses@gmail.com

How to cite this paper: Kirigia, ].M. and
Mwabu, G.M. (2018) The Monetary Value
of Disability-Adjusted-Life-Years Lost in
the East African Community in 2015.
Modern Economy, 9, 1360-1377.
https://doi.org/10.4236/me.2018.97087

Received: May 13, 2018
Accepted: July 28,2018
Published: July 31, 2018

Copyright © 2018 by authors and

Scientific Research Publishing Inc.

This work is licensed under the Creative
Commons Attribution International
License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

The East African Community (EAC) member states (Burundi, Kenya, Rwan-
da, Tanzania and Uganda) incur annually a huge loss of disability-adjusted life
years (DALY) from communicable and non-communicable diseases and inju-
ries annually. This study estimated the monetary value of DALYs lost in the
EAC in 2015 without and with UN the health Sustainable Development Goal
3. The monetary value of DALY lost in the EAC was estimated by multip-
lying the estimated DALYs associated with different diseases by GDP per
capita net of health expenditures. The 82,017,651 DALYs lost in EAC in
2015 had a monetary value of Int$ 203,843,476,166. About 58.2% resulted
from Communicable, maternal, perinatal and nutritional conditions; 30.3%
from non-communicable diseases (NCDs); and 11.5% from injuries. Burundi
incurred 2.8% of the total monetary value of DALYs, Kenya 33.9%, Rwanda
4.2%, Tanzania 39.5%, and Uganda 19.6%. The EAC could save approximately
31% of the total monetary value of DALYs lost if SDG 3 targets are fully
achieved. Therefore, EAC member states should invest adequately into
strengthening of national health systems and other systems that address social
determinants to ensure healthy lives and promotion of well-being for all
people at all ages.
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1. Introduction

The East African Community (EAC) has five member states, ie. Burundi,
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Kenya, Rwanda, Tanzania and Uganda. The total population of EAC was
141,968,715 people in 2015 [1]. It was distributed as follows: 7.8% in Burundi;
32.4% in Kenya; 7.8% in Rwanda; 37.4% in Tanzania; and 14.5% in Uganda. In
2015, the total gross domestic product (GDP) for EAC was 389,311,000,000 In-
ternational Dollars (Int$) in 2015. The GDP per capita was Int$ 836.6 for Bu-
rundi, Int$ 3245.5 for Kenya, Int$ 1782.6 for Rwanda, Int$ 2900.8 for Tanzania,
and Int$ 1999.3 for Uganda [2].

In 2015 the EAC lost 82,017,651 disability-adjusted-life-years (DALY) mainly
due to inadequately resourced health systems [3] and other systems that meet
basic needs (e.g. education, food, shelter, sanitation, water) [4]. The per capita
total expenditure on health for EAC countries is between US$22 and US$78 [5];
which is far much lower than US$ 112 to US$ 146 per person per year recom-
mended for achieving United Nations Sustainable Development Goal 3 (SDG3)
on health [6].

The low spending on health development is partially attributed to lack of evi-
dence on monetary value of health losses for use in advocacy with Ministries of
Finance, private sector and development partners to increase investments to-
wards attainment of the SDG 3. Monetary values of health losses from various
diseases and conditions have been used to raise the awareness of non-public
health policy-makers and actors in developed countries [7] [8] [9] [10].

To the best of our knowledge no study has attempted to estimate the mone-
tary value of DALYs lost from a wide spectrum of diseases and conditions in the
EAC. Therefore, the specific objectives of this study were: 1) to estimate the
monetary value of DALYs lost in the EAC in 2015 without SDGs; and 2) to esti-
mate the reductions in monetary value of DALY losses in EAC assuming SDG 3

related targets are achieved by 2030.

2. Methods

2.1. Estimation of the Monetary Value of DALYs Lost in the EAC in
2015 without SDGs

Monetary valuation of DALYs. The methods of calculating DALY are well do-
cumented in Murray [11] and WHO [12]. The study reported in this paper fo-
cuses on monetary valuation of DALYs lost from all diseases and conditions in
the EAC in 2015. The literature generally has two main methods that can be
used to value a DALY lost into money. One is the willingness to pay (WTP) for a
statistical life year or a DALY; which relies on asking for the maximum amount
of money an individual would be willing to give up in order to avert loss of a
DALY [13].

Two is the lost output or human capital approach (HCA), which was first ap-
plied by Petty in 17™ century [14], and whose theoretical basis was expounded in
20™ century by Landefeld and Seskin [15], Weisbrod [16], Mushkin and Collings
[17], and Fein [18]. The World Health Organization guidelines on economic

impact of disease and injury proposed a further refinement in the following ex-
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cerpt:

“A macroeconomic approach to assessing the impact of ill-health should be
concerned with establishing the aggregate impact of disease and injury across
different economic agents on three areas related to economic welfare (both now
and in the future): non-health consumption possibilities, leisure time and health
status. ... it is important to note that GDP includes expenditure on health goods
and services, so this component should be omitted and the focus of analysis be
redirected towards establishing the present value of discounted aggregate flows
of current and future consumption of non-health related goods and services
linked to diseasée’ [19] p.4.

In line with WHO [19] [20], this study estimates the present value of dis-
counted aggregate flows of current and future consumption of non-health re-
lated goods and services (non-health GDP) linked to a DALY lost from any
cause. We applied HCA to convert the DALYs lost in ECA in 2015 into their
monetary equivalents. Our choice of HCA was influenced by availability of data
on GDP per capita, total health expenditure per capita and DALYs for EAC.

The EAC total monetary value of total DALYs (TMVD) lost from all causes is
the sum of each of the five country’s monetary value of DALYs (CMVD) lost

from all causes [21]:
country=5
TMVD,,.= », {CMVD,} (1)
country=i
where i = Burundi, Kenya, Rwanda, Tanzania and Uganda.

Each country’s CMVD;; lost due to the j* disease is the sum of MVD among
people aged 0 - 4 years (MVD,_,), 5 - 14 years (MVDy_,,), 15 - 29 years 15 - 29
years (MVD; ,,), 30 - 49 years (MVD;_4), 50 - 59 years (MVDy_5,), 60 - 69 years
(MVDg, ), and 70 years and above (MVD_,,,). The MVD associated with the j*
disease DALYs lost among people of a specific age group are the product of the
per capita non-health GDP in purchasing power parity (PPP) and the total j*
disease DALY lost within a specific age group [21].

The i country’s discounted total CMVD attributable to the j™ disease DALYs
were estimated using Equations (2) through (9) below [21]:

CMVD; =MVD, , +MVD; |, +MVD,5 5, + MVD;;
+MVD,, ,, +MVD,, , +MVD,

(2)

MVD, , =[ NHGDPPC, |x[ DALY, ,] (3)

MVD,_, =[ NHGDPPC,, |x[DALY; ] (4)

MVD, ,, =[ NHGDPPC, ¢ |x[DALY,_,] (5)

MVDj, ,, =[ NHGDPPC, ¢ |x[DALY;, ] (6)

MVDy, 5, =[ NHGDPPC ¢ | x[ DALY , ] (7)

MVD,, ¢ =[ NHGDPPC, s |x[DALY, ] (8)

MVD._,, =[ NHGDPPC s |x[DALY.,,] 9)
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where: NHGDPPC, is the per capita non-health GDP in purchasing power
parity (PPP), which was obtained by subtracting the per capita total health ex-
penditure (PCTHE) from the per capita GDP (GDPPC,,); DALY, is the total
DALYs lost to the j disease among people aged 0 - 4 years in country 7in 2015;
DALY, ,, is the total DALY lost to the j*™ disease among people aged 5 - 14 years
in country 7in 2015; DALY ,, is the total DALYs lost to the j* disease among
people aged 15 - 29 years in country 7in 2015; DALY, is the total DALY lost
to the j® disease among people aged 30 - 49 years in country 7in 2015;
DALY, sis the total DALYs lost to the j* disease among people aged 50 - 59
years in country 7 in 2015; DALY, is the total DALYs lost to the j™ disease
among people aged 60 - 69 years in country 7in 2015; and DALY,,, is the total
DALYs lost to the j™ disease among people aged 70 years and above in country,
in 2015.

Discount factor was not introduced in Equations (3) to (9) because the DALY
estimates published by the WHO in the Global Health Observatory were already
discounted at a 3% rate [12].

2.2. Estimation of the Reductions in Monetary Value of DALY
Losses in EAC Assuming SDG 3 Related Targets Are Achieved

The SDG 3 is about ensuring healthy lives and promoting well-being for people
of all ages. It has 13 targets. The analysis in this section focuses on five of the 13
SDG 3 targets [22]:

e SDG 3.1: By 2030, reduce the global maternal mortality ratio to less than 70
per 100,000 live births;

e SDG 3.2: By 2030, end the preventable deaths of new-borns and children un-
der 5 years of age and reduce neonatal mortality to 12 per 1000 live births or
lower and under-5 mortality to 25 per 1000 live births or lower in all coun-
tries;

e SDG 3.3: By 2030, end the epidemics of AIDS, tuberculosis, malaria and neg-
lected tropical diseases and reduce hepatitis, water-borne diseases and other
communicable diseases;

e SDG 3.4: By 2030, reduce premature mortality due to NCDs by one third
through prevention and treatment and promote mental health and
well-being;

e SDG 3.5: By 2020, halve the number of global deaths and injuries due to traf-
fic accidents.

Since SDG 3.3 is not specific, the following WHO global and regional strate-
gies targets for AIDS, tuberculosis, malaria and NTDs were used:
1) HIV-related deaths will be reduced to fewer than 287,000 from a 2014 base-

line of 790,000 (Ze., by 63.67%) by 2020 [23];

2) Malaria mortality rates will be reduced globally by at least 90% from 2015

to 2030 [24];

3) The number of TB deaths will be reduced by 90% from 2015to 2030 [25];
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4) Mortality due to vector-borne diseases will be reduced globally by at least
75% from 2016 to 2030 [26].

The formulas were used to estimate the reductions in EAC monetary value of
DALYs lost assuming the SDG health targets are achieved.

Target 3.1: Reduce the global maternal mortality ratio (MMR) to less than 70
per 100,000 live births by 2030 [22]. EAC’s 2030 monetary value of DALYs lost

due to MMR under SDG scenario were estimated as follows:

country=>5 MMR2015-SDG3.1
MVD = MVD —-| MVD X
MMR 2030 Counztr:y:l { MMR 2015 [ MMR 2015 MMR2015 }}

where: MVD,r0050 Te€presents themonetary value of DALY lost due to ma-
ternal conditions in 2030; MVD,;z.s denotes themonetary value of DALYs
lost due to maternal conditions in 2015; and MMR2015 is the maternal mor-
tality ratio in 2015; and SDG3.1 is the value of Target 3.1, which is 70 per
100,000 live births.

Target 3.2: End the preventable deaths of new-borns and children under 5
years of age and reduce neonatal mortality to 12 per 1000 live births or lower
and under-5 mortality to 25 per 1000 live births or lower in all countries by
2030. EAC’s 2030 monetary value of DALY’ lost due to neonatal mortality (NM)
[22] under scenario 2 were estimated as follows:

country=5

MVD 12030 = Z {MVDNMZOIS _|:MVDNM2015 x

country=1

NM2015 - SDG3.2}
NM2015

where: MVD,,,,0;, represents the monetary value of DALYs lost due to neo-
natal mortality in 2030; MVD,,,,,;s denotes the monetary value of DALY lost
due to neonatal mortality in 2015; and NM2015 is the neonatal mortality
rate in 2015; and SDG3.2 is the value of Target 3.2, which is 12 per 1000 live
births.

EAC’s 2030 monetary value of DALYs lost due to under-five morbidity and

mortality (U5M) was estimated as follows:

country=5 U5M2015-SDG3.2 }}
MVD - Y {MvD ~| MVD X
USM2030 i { UsM2015 [ USM2015 Us5M2015

where: MVDy 51,05 represents the monetary value of DALY lost due to neo-
natal mortality in 2030; MVDy,,,s denotes the monetary value of DALYs
lost due to neonatal mortality in 2015; and U5M2015 is the neonatal mortality
rate in 2015; and SDG3.2 is the value of Target 3.2, which is 25 per 1000 live
births.

Target 3.3: End the epidemics of AIDS, tuberculosis, malaria and neglected
tropical diseases and reduce hepatitis, water-borne diseases and other commu-
nicable diseases by 2030. HIV-related deaths will be reduced to fewer than
287,000 from a 2014 baseline of 790,000 (ie., by 63.67%) by 2020 [23]. EAC’s
2030 monetary value of DALYs lost due to AIDS morbidity and mortality (AID)

were estimated as follows:
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country=5

MVD ,ip2030 = Z {MVDAIDNIS _|:MVDAID2015 x

country=i

AID2014 - AID2020
AID2014

where: MVD, ., represents the monetary value of DALYs lost due to
HIV/AIDS-related mortality in 2030; MVD,,,, s denotes the monetary value
of DALYs lost due to HIV/AIDS-related mortality in 2015; AID2014 is the
HIV/AIDS-related mortality in 2014; and AID2020 is the HIV/AIDS-related
mortality in 2020.

The WHO’s End TB Strategy target is “By 2030, reduce number of TB deaths
by 90% compared with 2015” [25]. EAC’s 2030 monetary value of DALYs lost
due to DALYs lost to tuberculosis morbidity and mortality were estimated as
follows:

country=5
MVD 55430 = Z _ {MVDTBZOIS _[MVDTBZOIS xSDG3.3,, ]}
country=i
where: MVD,y,,;, represents the monetary value of DALYs lost due to TB
mortality in 2030; MVD,;,,s; denotes the monetary value of DALYs lost due
to TB mortality in 2015; and SDG3.3;, is the is the value of Target 3.3, which
is 90% reduction.

The WHO’s Global Technical Strategy for Malaria 2016-2030 target is “By
2030, reduce malaria mortality rates globally by at least 90% compared with
2015” [24]. EAC’s 2030 monetary value of DALY lost due to DALY lost to ma-
laria morbidity and mortality were estimated as follows:

country=5
MVDMAL2030 = Zl: ‘ {MVDMALZOIS _[MVDMAL2015 X SDG3'3MAL ]}
country=i
where: MVD,,,; 05 represents the monetary value of DALY lost due to mala-
ria mortality in 2030; MVD,,;,,s denotes the monetary value of DALYs lost
due to malaria mortality in 2015; and SDG3.3,,,, is the is the value of Target
3.3, which is 90% reduction.

The WHO’s Draft Global Vector Control Response at a Glance target is “By
2030, reduce mortality due to vector-borne diseases globally by at least 75% rela-
tive to 2015” [26]. EAC’s 2030 monetary value of DALY lost due to DALY lost

to NTD morbidity and mortality were estimated as follows:

country=5

MVDNTD203O = Zt ) {MVDNTDZOIS _[MVDNTDZOIS ><Sl)(}3‘3NTD ]}

country=i
where: MVDy;p,050 represents the monetary value of DALY lost due to NTD
mortality in 2030; MVDyp,, s denotes the monetary value of DALYs lost due
to NTD mortality in 2015; and SDG3.3,;, is the is the value of Target 3.3,
which is 75% reduction.

The health SDG Target 3.4 states, “By 2030, reduce by one third premature
mortality from non-communicable diseases (NCDs) through prevention and
treatment and promote mental health and well-being” [22]. EAC’s 2030 mone-
tary value of DALYs lost due to DALYs lost to NCD morbidity and mortality

were estimated as follows:
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country=5
MVDNCD2030 = Z::y ‘{MVDNCDZOIS _[MVDNCD2015 x SDG3'4NCD ]}
country=i
where: MVDy(p,y;, represents the monetary value of DALYs lost due to NCD
mortality in 2030; MVD,,,s denotes the monetary value of DALYs lost due
to NCD mortality in 2015; and SDG3.4,, is the is the value of Target 3.4,
which is one third reduction.

Health SDG Target 3.6 states, “By 2020, halve the number of global deaths and
injuries from road traffic accidents” [22]. EAC’s 2030 monetary value of DALYs
lost due to DALYs lost to injury (INJ) morbidity and mortality were estimated as
follows:

country=5
MVDINJ2030 = Zl: . {MVDINJZOIS _[MVDlezols x SDG3'6INJ]}
country=i
where: MVD,y,,0;, represents the monetary value of DALYs lost due to inju-
ries mortality in 2030; MVD,;,, s denotes the monetary value of DALY lost
due to injuries mortality in 2015; and SDG3.6,, is the is the value of Target
3.6, which is 50% reduction.

2.3. Sources of Data

The abovementioned nine equations were estimated using secondary per capita
GDP data from the International Monetary Fund (IMF) World Economic Out-
look database [2], per capita total health expenditure from the WHO Global
Health Expenditure Database [27], and DALYs data from the WHO Global
Health Observatory [1]. The Excel Software developed by Microsoft (New York)
was used to estimate equations in subsections 2.1 and 2.2.

3. Empirical Results

3.1. Estimates of Monetary Value of DALYs Lost in the EAC in 2015
without SDGs

Table 1 shows the monetary value of DALY lost by each of the five EAC coun-
tries. The 82,017,651 DALYs lost in EAC sub-region in 2015 was valued at
Int$ 203,843,476,166; which is equivalent to 48.75% of the sub-region’s 2015
GDP. Out of the total monetary value of DALYs lost in EAC, Burundi incurred
2.8%, Kenya 33.9%, Rwanda 4.2%, Tanzania 39.5% and Uganda 19.6%. Kenya
and Tanzania bore 73.4% of the EAC countries monetary value of DALYs lost.
The average monetary value per DALY lost in the EAC is Int$ 2485. However,
monetary value per DALY ranges from Int$764 in Burundi to Int$ 3167 in
Kenya.

Approximately Int$ 118,575,096,576 (58.2%) of total EAC monetary value of
DALYs lost was attributed to communicable, maternal, perinatal and nutritional
conditions (CMN); Int$ 61,806,147,501 (30.3%)to non-communicable diseases
(NCD); and Int$ 23,462,232,089 (11.5%) to injuries (IN]).

About 52.8% of the monetary value of CMN DALY loss was from infectious
and parasitic diseases (Figure 1); 14.5% from respiratory infections; 3.7% from

DOI: 10.4236/me.2018.97087

1366 Modern Economy


https://doi.org/10.4236/me.2018.97087

J. M. Kirigia, G. M. Mwabu

Table 1. Monetary value of DALYs lost in East African Community (2015 INTS$).

Total monetary value of ~ Monetary value of Monetary value

Country DALYS in 2015* DALYs lost DALYs lost per person  per DALY lost
(in 2015 Int$ or PPP)**  in population (Int§)** (Int$)**
Burundi 7,368,677 5,631,659,221 504 764
Kenya 21,854,898 69,219,515,912 1503 3167
Rwanda 4,801,888 8,502,103,047 732 1771
Tanzania 27,373,473 80,608,363,554 1508 2945
Uganda 20,618,715 39,881,834,432 1022 1934
TOTAL 82,017,651 203,843,476,166 1263 2485

Source: *Statistics obtained from WHO [1]. **Results from authors calculations.

Diphtheria 5,842,327
Genital herpes 20,902,382
Trichomoniasis 24,025,634
Other STDs 30,958,734
Chlamydia | 75,284,996
Gonorrhoea | 126,561,611
Measles B 409,913,753
Hepatitis (A, B, C,E) W 424,992,497
Encephalitis W 553,947,668
Tetanus [l 999,089,240
Whooping cough [ 1,310,582,471
Syphilis M 1,381,797,164
NTDs [ 2,586,170,260
Meningitis I 4,209,368,455
Other infectious diseases [N 4,362,258,754
Tuberculosis N 5,179,627,403
Malaria I 9,367,589,972
Diarrhoeal diseases [N 14,169,159,134
HIV/AIDS . 17,428,105,653

5,000,000,000 10,000,000,000 15,000,000,000 20,000,000,000

International Dollars (Int$)

Figure 1. Monetary value of DALY losses from infectious and parasitic diseases in
EAC (2015 Int$ or PPP) Source: Authors estimates.

maternal conditions; 20.9% from neonatal conditions; and 8.1% by nutritional
deficiencies (Figure 2). HIV/AIDS, diarrhoeal diseases, malaria, and Tuberculo-
sis were responsible for 73.6% of the monetary value of DALY lost from infec-
tious and parasitic diseases.
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Vitamin A deficiency 14,007,751
Other nutritional deficiencies 57,074,129
lodine deficiency | 155,893,445
Upper respiratory infections | 204,138,910
Otitis media I 303,490,926
Other neonatal conditions - 1,433,760,937
Protein-energy malnutrition _ 3,803,953,153
Maternal conditions _ 4,338,376,524
Neonatal sepsis and infections _ 4,914,907,274
Iron-deficiency anaemia _ 5,569,834,490
Preterm birth complications _ 8,496,734,266
Birth asphyxia and birth trauma _ 9,636,425,226
Lower respiratory infections _ 16,980,321,436

- 5,000,000,000 10,000,000,000 15,000,000,000 20,000,000,000

International Dollars (Int$)

Figure 2. Monetary value of DALY lost from respiratory infections, maternal conditions,
neonatal conditions and nutritional deficiencies in EAC (2015 Int$ or PPP). Source: Au-
thors estimates.

Approximately 14.6% of the monetary value of NCD DALY loss resulted from
malignant neoplasms (cancers); 0.4% from other neoplasms; 3.1% from diabetes
mellitus; 5.9% from endocrine, blood and immune disorders; 12.5% from mental
and substance use disorders; 6.0% from neurological conditions; 3.3% from
sense organ diseases; 16.5% from cardiovascular diseases; 5.1% from respiratory
diseases; 8.3% from digestive diseases; 3.4% from genitourinary diseases; 2.7%
from skin diseases; 4.2% from musculoskeletal diseases; 13.1% from congenital
anomalies; 0.8% from oral conditions; and 0.2% from sudden infant death syn-
drome (Figure 3). About 56.6% of NCD-related monetary value of DALY losses
resulted from cardiovascular diseases, malignant neoplasms, congenital anoma-
lies and mental and substance abuse disorders.

Almost 82.0% of the monetary value of INJ DALY losses resulted from unin-
tentional injuries and the remaining 18.0% from intentional injuries (Figure 4).
Almost 39.7% of unintentional injury monetary value of DALY losses emanated

from road injuries. Fifty-four percent of monetary value of unintentional injury
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Sudden infant death syndrome I 141,975,999
Other neoplasms | 248,585,276
Oral conditions [l 477,781,562
Skin diseases [ 1,664,886,940
Diabetes mellitus [ 1,910,789,522
Sense organ diseases _ 2,038,341,583
Genitourinary diseases [ 2,111,146,492
Musculoskeletal diseases [ 2,590,047,469
Respiratory diseases [ 3,175,017,522
Endocrine, blood, immune disorders [ 3,670,665,694
Neurological conditions [N 3,679,354,188
Digestive diseases [N 5,101,682,147
Mental and substance use disorders [N  7,697,881,964
Congenital anomalies [N 8,069,896,994
Malignant neoplasms [ 9,048,348,440
Cardiovascular diseases [N 10,179,745,710
4,000,000,000 8,000,000,000 12,000,000,000

International Dollars (Int$)

Figure 3. Monetary value of losses from non-communicable diseases in EAC (2015
Int$ or PPP). Source: Authors estimates.

DALY losses were from interpersonal violence. Road injuries and interpersonal
violence together account for 42.2% of the total EAC monetary value of DALY

losses from violence.

3.2. Estimates of Reductions in Monetary Value of DALY Losses in
EAC If the Five SDG 3 Related Targets Are Achieved

About Int$ 132,718,749,155 (65.1%) of the total monetary value of DALY lost in
EAC in 2015 resulted from the SDG3 health conditions listed in Table 2. If the
disease targets in Table 2 were fully attained, the SDG3-related monetary value
of DALY lost would be reduced by Int$ 62,554,855,010 (47.13%).

3.2.1. SDG Target 3.1 and 3.2: Maternal and Neonatal Health Conditions

The EAC would lose DALYs worth Int$ 28,820,204,227 per year if status quo
maternal and neonatal health conditions interventions are sustained. Neverthe-
less, full achievement of Target 3.2 would enable EAC to save DALYs worth
Int$ 14,146,940,365 per year following reductions in the maternal and neonatal
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Natural disasters 10,253,054
Collective violence and legal intervention . 487,252,285
poisonings [l 774,938,067
Exposure to mechanical forces - 1,351,972,241

Fire, heat and hot substances 1,444,917,029

seif-harm [ 1.476,509,901

Falls 1,928,435,710

orowning [N 1.985,172,234

Interpersonal violence 2,259,076,797

Other unintentional injuries _ 4,100,881,123

4,000,000,000 8,000,000,000

International Dollars (Int$)

Figure 4. Monetary value of DALY lost from injuries in EAC (2015 Int$ or PPP). Source:
Authors estimates.

conditions DALY burden. Such savings might be realized if the Global strategy
for women’s, children’s and adolescents’ health (2016-2030) [30], recommenda-
tions of the Commission on Women’s Health in the African Region [31], and
the regional strategic plan for immunization [32]are fully implemented in coun-

tries.

3.2.2.SDG Target 3.3: AIDS, Tuberculosis, Malaria and Neglected
Tropical Diseases

Assuming that the current epidemiological trends do not change, continuing the
status quo intervention strategies for AIDS, TB, malaria and NTDs up to 2030
will make EAC incur a loss in DALYs worth Int$ 34,449,573,780 every year.
Nonetheless, full achievement of the SDG 3 targets related to AIDs, TB, malaria
and NTDs would save EAC DALYs valued at Int$26,044,658,571 per year. That
saving could be realized if EAC fully achieved SDG Target 3.3 of ending the epi-
demics of AIDS, tuberculosis, malaria and neglected tropical diseases by 2030.

Its achievement may be feasible if countries accelerate and intensify the
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Table 2. Estimate of reductions in monetary value of DALY losses in EAC if the five SDG
3 related targets are achieved.

Percentage
Reduction in
SDG 3 . reduction lue of
Target Description envisased in monetary value o
g DALYs lost (Int$)**
SDG targets*
By 2030, reduce the global maternal mortality ratio to
3.1 . . 84% 3,644,236,280
less than 70 per 100,000 live births [22] [28]
By 2030, end preventable deaths of Neonatal
. . 42.9% 10,502,704,085
new-borns and children under 5 mortality
years of age, with all countries aiming
32 to reduce neonatal mortality to at
’ least as low as 12 per 1000 live births Under-5
and under-5 mortality to at least as mortality 52.5% .
low as 25 per 1000 live births [22]
[29]
HIV-related
63.67% 11,096,474,869
By 2030, end the epidemics of AIDS, deaths
tuberculosis, malaria and neglected Malaria
0,
3.3 tropical diseases and combat mortality 90% 8,430,830,975
hepatitis, water-borne diseases and
1 0,
other communicable diseases [22] Tuberculosis 90% 4,661,664,663
NTDs 75% 1,855,688,064
By 2030, reduce by one third premature mortality
from non-communicable diseases through prevention
3.4 30% 18,541,844,250
and treatment and promote mental health and
well-being [22]
By 2020, halve the number of global deaths and
3.6 s ) 50% 3,821,411,824
injuries from road traffic accidents [22]
TOTAL 62,554,855,010

Sources: *Percentage reductions envisaged in SDG targets were obtained from UN [22], UNICEF [28] and
UNICEF [29]. **Reductions in monetary value of DALY lost (Int$) are authors estimates.

implementation of the cost-effective interventions contained in various relevant
global and regional strategies and plans adopted by the World Health Assembly
and Regional Committees. Such strategies include:

1) The Global health sector strategies on HIV, viral hepatitis and sexually
transmitted infections [33] [34] [35].

2) The end TB Strategy [25].

3) The Global technical strategy for malaria 2016-2030 [24].

4) The global plan to combat neglected tropical diseases 2008-2015 [36] and
its roadmap for accelerated implementation [37]; and The Global vector control
response 2017-2030 [26]. The African Region has a NTD regional strategy and
plan [38] [39].

3.2.3.SDG Target 3.4: Non-Communicable Diseases

This study estimates EAC lost DALYs worth Int$ 61,806,147,501 in 2015. The
envisaged SDG target 3.4 reduction, by one third, of the burden of NCDs trans-
lates into annual prevention of DALYs valued atInt$ 18,541,844,250. Such sav-
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ings might be achieved through expanded coverage of the interventions con-
tained in various NCD-related global and regional strategies and plans adopted
in the past.

Examples of such strategies and plans include: Global strategy for the preven-
tion and control of NCDs [40]; Global action plan for the prevention and control
of NCDs [41]; the Global strategy on diet, physical activity and health [42];
Global 2004 oral health action plan [43]; tobacco control [44]; mental health ac-
tion plan [36]; health promotion strategy [45]; and regional determinants of
health strategy [46]. These strategies are buttressed by the UN General Assembly
political resolution A/RES/64/265 on Prevention and control of NCDs [47].

3.2.4. Target 3.6: Road Traffic Injuries

The road traffic injuries sustained in EAC in 2015 led to loss of DALYs worth
Int$ 7,642,823,647. We estimate that the sub-region might prevent DALYs worth
Int$ 3,821,411,824 per year over the 2030 if SDG Target 3.6 is fully achieved.
These savings are achievable through implementation of policy interventions
contained in the Global Plan for the Decade of Action for Road Safety 2011-2020
[48] [49] [50].

4. Conclusions

The annual monetary value of DALY lost in EAC from all causes is considera-
ble. Sixty-five percent (Int$132.72 billion) of the total monetary value of DALY’
lost in the sub-region is attributed to maternal and neonatal conditions, AIDS,
NCDs, NTDs, malaria, TB and road traffic injuries. Approximately, 47.13%
(Int$ 62,554,855,010) of that economic loss can be avoided every year if the SDG
targets related to those health conditions are fully achieved. The health SDG tar-
gets would be realised, if and only if, EAC member states invest adequately into
strengthening of health systems and other systems that address social determi-
nants of health to ensure healthy lives and promotion of well-being for all people
at all ages.

We wish to draw the attention of readers to a number of limitations that cha-
racterize these kinds of studies. First, the use of per capita GDP masks inequali-
ties in income and health expenditure distribution across individuals and
households [21]. Second, the human capital method estimates the value of health
losses due to specific diseases and does not provide the estimates of costs and
consequences of alternative interventions into those diseases [51] [52]. Third,
the HCA is not consistent with the basic rationale of the economic calculus used
in cost-benefit analysis, Ze. the notion of a Pareto improvement [53]. Fourth, if
HCA is applied strictly in developing countries it would discriminate against
women (majority of whom are full-time home makers), the retired, the children,
the handicapped and the unemployed since they do not feature in GDP calcula-
tions [54]. Future studies should use WTP approach, which arguably, captures
better the impact of disease or injury on key domains of economic welfare, ie.

the consumption of non-health goods and services, leisure, and health itself [19].
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