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Introduction: In 2019, the East African Community (EAC) lost 12,048,918 disability-adjusted life-years (DALY) across all ages
from neglected tropical diseases (NTDs). The specific objectives of the study reported in the paper were to estimate for EAC the
monetary value of DALY's sustained by all ages from NTDs, and the potential productivity losses within the working age bracket of 15
years and above.

Methods: The EAC total monetary value of DALYs (TMVDgyc) lost from all 20 NTDs is the sum of each partner state’s monetary
value of DALY lost from all 20 NTDs. The ith partner state’s monetary value of DALY from jth disease equals ith state’s GDP per
capita net of current health expenditure multiplied by DALYs lost from jth disease in 2019. The EAC total productivity losses
(TEPLE4c) attributable to DALYs lost from all 20 NTDs is the sum of lost productivity across the seven partner states. The ith partner
state’s productivity loss associated with jth disease equals ith state’s GDP per capita net of current health expenditure multiplied by
DALYs lost from jth disease and the ith state’s labour force participation rate adjusted for underutilization (unemployment and time-
related underemployment) in 2019.

Results: The total 12,048,918 DALY lost in EAC from NTDs had a TMVDg,¢ of International Dollars (Int$) 21,824,211,076 and an
average of Int$ 1811 per DALY. The 2,614,464 DALY lost from NTD among 15-year-olds and above caused an estimated TEPLg,c
of Int$ 2,588,601,097 (0.392% of the EAC gross domestic product in 2019), and an average of Int$ 990.1 per DALY.

Conclusion: The study succeeded in estimating the monetary value of DALY's sustained by all ages from 20 NTDs, and the potential
productivity losses within the working age bracket of 15 years and above in the seven EAC partner states. The DALY's lost from NTD
among 15-year-olds and above caused a sizeable loss in the economic productivity of EAC.

Keywords: neglected tropical diseases, disability-adjusted life years, gross domestic product, current health expenditure, non-health
GDP per capita

Introduction

The inter-governmental organization of the East African Community (EAC) has seven Partner States, consisting of
Burundi, the Democratic Republic of Congo (DRC), Kenya, Rwanda, South Sudan, Tanzania, and Uganda, head-
quartered in Arusha, Tanzania.' In 2019, the EAC had a total population of 267.843 million people, a total gross
domestic product (GDP) of International Dollars (Int$) 659.6 billion, and a GDP per capita of Int$2,462.64.

The neglected tropical diseases (NTDs) serve to reduce the pace of health and economic development.® As depicted in
Supplementary Table 1, in 2019, the EAC lost 12,044,918 disability-adjusted life-years (DALY across all ages from the
20 NTDs.* Approximately 49.8% of the total EAC NTD disease burden was borne by DRC, 17.0% by Uganda, 13.5% by
Tanzania, 6.4% by Kenya, 5.7% by Burundi, 5.1% by South Sudan, and 2.5% by Rwanda. Thus, DRC alone incurred
almost half of the total NTD burden in the EAC. About 98% of NTD-related all-ages DALY's lost in the EAC were from
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eight causes, ie, malaria, onchocerciasis, schistosomiasis, intestinal nematode infections, Ebola, leishmaniasis, lymphatic
filariasis, and cysticercosis. The remaining nine causes accounted for almost 2% of DALYs. It is worth noting that 83%
of all-ages DALY's were caused by malaria alone.

The children aged 0-14 years bore 9,434,454 (78.3%) of the total NTD-related DALYs lost in the EAC
(Supplementary Table 2).* DRC bore 48.4%, Uganda bore 18.5%, Tanzania bore 14.3%, Burundi bore 6.1%, Kenya
bore 5.5%, South Sudan bore 4.9%, and Rwanda bore 2.3%. Therefore, DRC’s 0—14-year-olds incurred almost half of the
DALY’s loss in the EAC. About 93% of DALYs lost among 0—14-year-olds were caused by malaria. Onchocerciasis,
intestinal nematode infections, and leishmaniasis each accounted for about one per cent of the DALYs. The remaining 13

causes (Ebola, Schistosomiasis, Rabies, lymphatic filariasis, yellow fever, African trypanosomiasis, food-borne trema-
todes, Dengue, leprosy, cystic echinococcosis, cysticercosis, Guinea worm disease, and other NTDs accounted for almost
4% of the DALYs. Thus, over three-quarters of the DALYs among children were caused by malaria.

The 15-year-olds and above bore 2,614,464 (21.7%) of the total NTD EAC DALY loss (Supplementary Table 3).* Of
these, DRC incurred 54.9%, Uganda 11.6%, Tanzania 10.7%, Kenya 9.6%, South Sudan 5.8%, Burundi 4.1%, and
Rwanda 3.4%. About 90.2% of the DALYs lost among 15-year-olds and above resulted from five causes: malaria
(45.4%), Onchocerciasis (24.4%), schistosomiasis (10.0%), Ebola (5.8%), and intestinal nematode infections (4.6%).
Cysticercosis, Lymphatic filariasis, yellow fever, rabies, and African trypanosomiasis caused 8.34% of the DALYs.

Approximately 1.45% of DALY resulted from Dengue, trachoma, cystic echinococcosis, leprosy, Guinea worm disease,
and other NTDs.

The success of EAC’s fight against NTDs depends on the strength of partner states’ national health systems (NHS),
systems that tackle social determinants of health (SDH),® and national health research systems (NHRS).” However, first,
the NHSs in EAC are underperforming.® For example, the EAC partner states had gaps in the overall UHC service
coverage index (UHCSCI) of 56% in Burundi, 61% in DRC, 44% in Kenya, 46% in Rwanda, 68% in South Sudan, 50%
in Uganda, and 54% in Tanzania.® The gaps in UHCSCI are due to deficits in its component sub-indices on infectious
diseases (IDS); noncommunicable diseases (NCD); reproductive, maternal, newborn and child health (RMNCH); and
service delivery capacity and access (SDCA).® For instance, the deficits in the UHC service coverage sub-index on IDS
(which include NTDs) were 45% in Burundi, 56% in DRC, 47% in Kenya, 37% in Rwanda, 72% in South Sudan, 49% in
Uganda, and 49% in Tanzania.®

In turn, the gaps in the UHC service coverage sub-index on IDS are partly related to the sub-optimal densities of
human resources for health and health financing.”'® In 2019, the number of physicians per 10,000 population in Burundi
of 1.1, DRC at 4.1, Kenya at 3.3, Rwanda at 3.1, South Sudan at 1.6, Uganda at 1.8, Tanzania at 4.9 were significantly
lower than the minimum requirement of 20.7 to achieve a UHCSCI of 80 out of 100.° Similarly, the current health
expenditure per capita of US$ 21 in Burundi, US$ 21 in DRC, US$ 83 in Kenya, US$ 51 in Rwanda, US$ 23 in South
Sudan, US$ 32 in Uganda, and US$ 40 in Tanzania fell short of the Mclntyre, Meheus and Rettingen’s recommended
target of US$86 needed for universal access to primary health care services.'*"

Second, the availability of safely managed water and sanitation, and the practice of handwashing with soap and water
are essential interventions in the fight against NTD infections. According to the WHO, in 2020, 12% (Rwanda) to 19%
(DRC) of the population used safely managed drinking water services; 13% (DRC) to 26% (Tanzania) of the population
used safely managed sanitation services; and 5 (Rwanda) to 48% (Tanzania) of the population used a handwashing
facility with soap and water.'? These statistics indicate that most of the EAC population does not have access to safely
managed drinking water and sanitation services, which predisposes them to the risk of NTD infections.

Third, the existence of vibrant NHRS in EAC partner states is vital for the generation and utilization of contextualized
evidence to guide the development of policies and plans for scaling-up coverage of preventive and management
interventions against NTDs.'>'? Regrettably, in 2018, the NHRS barometer score for Burundi, DRC, and South Sudan
was below 50% (on a scale of 0 to 100%), ie, below average performance.15 On the other hand, the NHRS barometer
scores for Kenya, Rwanda, Uganda, and Tanzania were between 70% and 87%, signifying sub-optimal but better
performance.

Given the competing needs in various sectors, health-related sectors will need to mount vigorous evidence-based
advocacy with national partner states governments, private sectors, and external health development partners, to raise
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additional resources for bridging the existing gaps in NHS,” SDH,'> and NHRS.'® Furthermore, eliminating those
systemic deficits is crucial for partner states to attain the United Nations Sustainable Development Goal 3.3 target of
ending the epidemics of NTDs by 2030.'°

Some of the evidence needed in advocacy for increased investments in the fight against NTDs are estimates of the
monetary value of DALYs and potential productivity losses associated with NTDs. According to Card and Mooney
valuation of human life [and indeed the burden of disease] should be made more rational and explicit because health
development resources are limited.'” Rice explains that estimates of productivity losses help translate the burden of
disease into dollar terms, which is the universal language in the policy arena, and is also useful for advocacy for
increased investments into intervention programmes, and guiding the allocation of research resources on specific diseases
(p.178).'

Globally, a few systematic reviews have summarized studies on the economic burden of some NTDs. For example,
the economic burden of malaria by Andrade et al,' leishmaniasis by Sunyoto, Boelaert and Meheus,?® Human African
trypanosomiasis (HAT) by Keating et al,' Taenia solium cysticercosis in Tanzania by Trevisan et al,”> Cystic echino-
coccosis (CE) by Widdicombe et al,”® lymphatic filariasis (LF) and onchocerciasis by Keating et al,>* vision impairment
by Marques et al,?> dengue by Oliveira, Itria and Lima,?® and yellow fever by de Broucker et al*’. However, most of the
studies included in these systematic reviews capture the indirect costs (productivity losses) incurred by households due to
time losses arising from illness. Also, there is a dearth of published indirect cost studies on some NTDs. Thus, there was
a need for comparable contextualized estimates of the monetary value of DALY's and potential productivity losses for all
the EAC partner states and all the pertinent NTDs for use in advocacy demonstrating the likely social value of NTD-
related health programs.

The current study attempted to answer the following two research questions: (a) Assuming all lives are equally
valuable to the EAC society, irrespective of age and productivity, what is the monetary value of DALY's incurred by the
EAC in 2019? (b) From a societal (economy-wide) perspective, what is the overall economic productivity loss (indirect
cost) associated with NTD-related DALY's losses among persons aged 15 years and above in the EAC in 2019?

The specific objectives of the study reported in this paper were to:

(a) estimate per EAC country the monetary value of DALY sustained by all ages from 20 NTDs.
(b) estimate per EAC country the productivity losses within the working age bracket of 15 years and above.

Methods

Study Area and Population

The cross-sectional monetary valuation part of the study focuses on the 12,048,918 DALY lost among all ages from 20
NTDs in the seven EAC partner states in 2019.* Whereas, productivity loss analysis focuses on the 2,614,464 DALY
lost among 15-year-olds and above due to 20 NTDs in the EAC. The NTDs include African trypanosomiasis, cystic
echinococcosis, cysticercosis, dengue, Ebola, food-borne trematodiases, Guinea worm disease, intestinal nematode
infections, leishmaniasis, leprosy, lymphatic filariasis, malaria, onchocerciasis, rabies, schistosomiasis, trachoma, yellow
fever, Chagas disease, zika virus, and other neglected tropical diseases.

Estimation of the Monetary Value of DALYs Lost in the EAC from NTDs in 2019
This subsection focuses on the monetary valuation of the 12,048,918 DALY lost among all ages from 20 NTDs in the
seven EAC partner states in 2019.* Murray defined a DALY as “an indicator of the time lived with a disability [states of
less-than-optimal health] and the time lost due to premature mortality” (p.441).%® Lopez et al*® define disability as
limitations in carrying out activities of daily living because of any physical, sensory, cognitive, or emotional abnormality
caused by disease or injury. Murray*® and the WHO?° document methods for estimating DALY. GBD 2019 Diseases and
Injuries Collaborators explains the methodology of the Global Burden of Disease Study 2019.%!

The EAC total monetary value of DALYs (TMVDg4c) lost from all 20 NTDs is the sum of each partner state’s
monetary value of DALYs (TMVD;) lost from all 20 NTDs. Formally:
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i=7
TMVDgac = Y. {TMVD;} (1)
i=1
Where: ij is the summation from country i=1 to i=7; i = Burundi, DRC, Kenya, Rwanda, South Sudan, Tanzania, and
Uganda; TMVD; is the partner state i total monetary value of DALY's from all NTDs.
A partner state’s TMVD; is the sum of the monetary values of DALYs from each of the 20 NTDs (M VD; ) That is:
j=20
TMVD; = Y. MVDj—1 20 2)
j=1
Where: Y'i=2% is the summation of monetary values from disease j=1 to j=20.
The ith partner state’s monetary value of DALY from jth disease equals ith state’s GDP per capita net of current
health expenditure multiplied by DALY lost from jth disease in 2019.
Algebraically:

MVD; = {(GDPPC; — CHEPC;) x DALY} 3)

Where: GDPPC; is the GDP per capita for ith partner state in 2019; CHEPC; is the current health expenditure per capita
ith partner state in 2019 (the latest year for which data was available); DALY; are the DALY lost by ith state from jth
NTD in 2019 (the latest year for which data was available).

Why have we used non-health GDP per capita (ie, GDPPC; — CHEPC;) in the valuation of DALYs? According to
Chisholm et al** and WHO,>? given that consumers of health care derive utility or happiness from improved health (and
not health care per se), a more appropriate quantity of interest would be the impact of diseases (such as NTDs) on the
non-health components of GDP.

Estimation of Productivity Losses Associated with NTDs
This subsection estimates economic productivity losses (indirect costs) associated with 2,614,464 NTD-related DALY
lost among persons aged 15 years and above in the seven EAC partner states in 2019. The EAC total productivity losses
(TEPLg,c) attributable to DALY lost from all 20 NTDs is the sum of lost productivity across the seven partner states:
i=7
TEPLgyc = Y {TEPL} &)
i=1
Where: Y /=] is the summation from partner state i=1 to i=7; TEPL; is the partner state i total productivity loss from all
NTDs.
Each partner state’s total productivity loss is the sum of productivity losses associated with each of the 20 NTDs
(EPL_,— ) That is:
=20
TEPL; = ¥ EPL;_) 1 (5)
j=1
Where: Y'i=2% is the summation from disease j=1 to j=20.
The ith partner state’s productivity loss associated with jth disease equals ith state’s GDP per capita net of current
health expenditure multiplied by DALY lost from jth disease and the ith state’s adjusted labour force participation rate
(ALFPR;). Formally:

EPL; = {(GDPPC; — CHEPC;) x DALY;; x ALFPR;} (6)

Where: GDPPC;, CHEPC;, and DALY); are as defined earlier. ALFPR; equals ith partner state labour force participation
rate among the population aged 15 years and above (LFPR;) minus the state’s combined rate of unemployment and time-
related underemployment (LU;). According to the International Labor Organization:**

Persons in unemployment are defined as all those of working age who were not in employment, carried out activities to seek

employment during a specified recent period and were currently available to take up employment given a job opportunity (p.10).
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Persons in time-related underemployment are defined as all persons in employment who, during a short reference period,

wanted to work additional hours, whose working time in all jobs was less than a specified hours threshold, and who were

available to work additional hours given an opportunity for more work (p.9).

Data and Sources

Table 1 contains data used in estimating Equations 1-6.

Data Analysis

The Excel Software developed by Microsoft (New York) was utilized to estimate Equations 1-6.

Ethical Clearance

The need for ethics approval was waived by the Meru University of Science and Technology Institutional Research and
Ethics Review Committee (MIRERC) [REF: MU/1/39/28 Vol. 2 (105)]. According to MIRERC Standard Operating
Procedures (SOP),*' Clause 15.4.5, the following forms of research are exempted from the ethical review:

15.4.5 Research involving the collection or study of existing data, documents, records, pathological specimens, or diagnostic

specimens, if these sources are publicly available or if the information is recorded by the investigator in such a manner that

subjects cannot be identified, directly or through identifiers that are linked to the subjects. (p.23)

Table | Data and Sources

Variable

Data Value

Data Source

Population

Burundi: 11,529,000; DRC: 86,791,000; Kenya:
47,600,000; Rwanda: 12,400,000; South Sudan:
13,378,000; Uganda: 39,823,000; Tanzania: 56,322,000

International Monetary Fund World Economic
Outlook database.’

GDP per capita for in 2019
(GDPPC;)

Burundi: Int$ 783.49; DRC: Int$ |144.29; Kenya: Int$
5125.63; Rwanda: Int$ 2364.09; South Sudan: Int$
862.014; Uganda: Int$ 2673.02; Tanzania: Int$ 2840.42

International Monetary Fund World Economic

Outlook database.?

Current health expenditure per
capita in 2019 (CHEPC;)

Burundi: Int$ 62; DRC: Int$ 41; Kenya: Int$ 208;
Rwanda: Int$ 146; South Sudan: Int$ 63; Uganda: Int$
92; Tanzania: Int$ 99

WHO Global Health Expenditure database.'®

Non-health GDP per capita
2019, ie, (GDPPC; — CHEPC;)

Burundi: Int$ 721.49; DRC: Int$ 1103.29; Kenya: Int$
4917.63; Rwanda: Int$ 2218.09; South Sudan: Int$
799.014; Uganda: Int$ 2581.02; Tanzania: Int$ 2741.42

Authors estimate using GDPPC data from IMF? and
CHEPC from WHO."°

DALYs per NTD per partner
state (DALYy)

See: Supplementary Table | for all ages DALYs;

Supplementary Table 2 for 0—14-year-olds DALYS;

Supplementary Table 3 for 15-year-olds and above
DALYs

Global Burden of Disease Collaborative Network.*

Labour force participation rate
among the population aged 15
years and above (LFPR))

Burundi: 0.80; DRC: 0.641; Kenya: 0.746; Rwanda:
0.841; South Sudan: 0.738; Uganda: 0.709; Tanzania:
0.845

The World Bank.3®

State’s combined rate of
unemployment and time-related
underemployment (LU;)

Burundi: 0.091; DRC: 0.17 (EAC mean); Kenya: 0.119;
Rwanda: 0.39; South Sudan: 0.17 (EAC mean); Uganda:
0.244; Tanzania: 0.203

Burundi, DRC and South Sudan from DTDA;*

Republic of Kenya;37 Republic of Rwanda;>® Republic

of Uganda;* The United Republic of Tanzania.*

Adjusted labour force
participation rate (ALFPR;),
(LFPR; — LU))

Burundi: 0.709; DRC: 0.471; Kenya: 0.627; Rwanda:
0.451; South Sudan: 0.568; Uganda: 0.465; Tanzania:
0.642

Authors estimate.
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The said MIRERC SOP document is available at https://www.must.ac.ke/wp-content/uploads/2017/10/MIRERC-
SOPs-28-June-2017.pdf.

The reason for the ethics waiver was that our study manuscript completely relied on the analysis of existing/secondary
data (which is recorded in a manner that subjects cannot be identified at all) from international publicly available sources
(International Monetary Fund, Institute of Health Metrics, and World Health Organization).

Results

The Monetary Value of DALYs per Country
As shown in Table 2, in 2019, the all-ages 12,048,918 DALYs lost in EAC from NTDs had a TMVDgyc of Int
$21,824,211,076; and an average of Int$1811 per DALY. TMVDg4¢ are the value society attaches to DALY lost at all
ages, ie, from age zero and above. The monetary value per person in the population was Int$81, varying from Int$37 in
South Sudan to Int$133 in Uganda. On the other hand, the EAC monetary value per DALY was Int$1811, ranging from
Int$762 in Burundi to Int$4918 in Kenya.

Of the TMVDg,c caused by NTDs, DRC bore 30.4%, Uganda bore 24.2%, Tanzania bore 20.4%, Kenya bore 17.3%,
Rwanda bore 3.0%, Burundi bore 2.4%, and South Sudan bore 2.3%. Thus, DRC and Uganda alone incurred 54.6% of
the TMVDgyc.

The Monetary Value per NTD

Table 3 shows the EAC monetary value of DALYs lost from individual NTDs across all ages in 2019 (see Supplementary Table 4
for details). Five diseases (intestinal nematode infections, malaria, onchocerciasis, schistosomiasis, Ebola) alone accounted for
95.2% of the monetary value of DALY lost. About 84% of TMVDg4c result from malaria (Supplementary Table 5).

Potential Productivity Loss per Country
As depicted in Figure 1, the 2,614,464 DALYs lost from NTD among 15-year-olds and above caused an estimated
TEPLgyc of Int$ 2,588,601,097, ie, 0.392% of the EAC GDP in 2019.

Out of the TEPLg,c, 30.0% was incurred by Kenya, 28.8% by DRC, 19.0% by Tanzania, 14.0% by Uganda, 3.5% by
Rwanda, 2.6% by South Sudan, and 2.1% by Burundi. Thus, DRC and Kenya alone bore 58.7% of the lost productivity
in the EAC.

Figure 2 presents the Economic productivity lost from NTDs per 100,000 population in the EAC in 2019. Overall, the
EAC incurred a productivity loss of Int$966,462 per 100,000 population from NTDs in 2019. In terms of NTD-related
productivity losses per 100,000 population, the EAC partner states ranked in the following order: Kenya, Uganda, DRC,
Tanzania, Rwanda, South Sudan, and Burundi.

Table 2 EAC Monetary Value of DALYs Lost Across All Ages in 2019

Partner State (A). NTD DALYs in | (B). Population®* (C). Total (D). Monetary value | (E). Monetary
2019* monetary value of per person in the value per
DALY (Int$)** population (Int$) DALY (Int$)
[D=C/B]*** [E=C/A]***

Burundi 684,513 11,529,000 521,934,505 45 762

DRC 6,005,603 86,791,000 6,625,921,817 76 1,103

Kenya 767,127 47,600,000 3,772,445,620 79 4918

Rwanda 297,120 12,400,000 659,038,937 53 2,218

South Sudan 617,647 13,378,000 493,508,902 37 799

Uganda 2,048,548 39,823,000 5,287,344,542 133 2,581

Tanzania 1,628,359 56,322,000 4,464,016,752 79 2,741

TOTAL 12,048,918 267,843,000 21,824,211,076 8l 1,811

Notes: Data from *Global Burden of Disease Collaborative Network.* **IMF2 **Results from author calculations.
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Table 3 East African Community Monetary Value of DALYs Lost from NTDs
Across All Ages in 2019

NTD Name Monetary Value (Int$) Percent
Malaria 18,420,552,122 84.4
Onchocerciasis 885,347,871 4.06
Schistosomiasis 802,086,927 3.68
Intestinal nematode infections 452,571,864 2.07
Ebola 216,208,717 0.99
Lymphatic filariasis 203,030,279 0.93
Leishmaniasis 166,291,786 0.76
Cysticercosis 153,408,531 0.7
Rabies 112,863,391 0.52
Yellow fever 74,072,415 0.34
African trypanosomiasis 26,355,238 0.12
Dengue 27,268,276 0.12
Cystic echinococcosis 12,980,036 0.06
Trachoma 6,157,816 0.03
Leprosy 2,583,912 0.01
Guinea worm disease 54 0
Chagas disease 0 0
Food-borne trematodiases 0 0
Zika virus 0 0
Other neglected tropical diseases 262,431,841 1.2
Total 21,824,211,076 100

As depicted in Table 4, the EAC average productivity loss per person in population was Int$ 9.7, and the productivity loss
per DALY was Int$ 990.1 in the EAC. The productivity loss per person in a population varied from Int$ 5.3 in Burundi to Int$
16.3 in Kenya. Whereas the productivity loss per DALY ranged from Int$ 453.8 in South Sudan to Int$ 3083.4 in Kenya.

Productivity Losses per NTD
As shown in Table 5, malaria caused 51% of EAC’s total economic productivity losses associated with NTDs.
Approximately 88.7% of the TEPLg4c was caused by five NTDs, ie, malaria (50.62%), schistosomiasis (15.60%),
onchocerciasis (13.90%), intestinal nematode infections (5.27%), and lymphatic filariasis (3.28%). Another eleven NTDs
(cysticercosis, Ebola, rabies, leishmaniasis, yellow fever, African trypanosomiasis, dengue, cystic echinococcosis,
trachoma, leprosy, and Guinea worm disease) accounted for 10.1% of the productivity lost. There were no DALY and
productivity losses from Chagas disease, Food-borne trematodiases, and Zika virus. Other neglected tropical diseases, not
specified in the GBD study, accounted for 1.24% of the lost productivity in the EAC.

As depicted in Supplementary Table 5, malaria was the leading cause of productivity losses in Burundi (55.46%),
DRC (37.79%), Kenya (53.36%), Rwanda (54.17%), Uganda (69.27%), and Tanzania (53.73%). However, onchocercia-
sis led in South Sudan (48.79%).
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Figure 2 Potential economic productivity lost from neglected tropical diseases per 100,000 population in the East African Community (Int$, 2019).

Schistosomiasis was the second leading cause of lost productivity in Burundi (16.77%), Kenya (27.68%), Rwanda
(18.35%), Uganda (10.99%), and Tanzania (17.10%). However, in DRC, the second leading cause was onchocerciasis
(36.01%); in South Sudan, the second leading cause was malaria (29.27%).

Discussions

Comparison with Other Studies Valuing DALYs from NTDs

No past study has been dedicated to estimating the TMVDg,yc and TEPLg4c of DALYs from NTDs in Africa. However,
Kirigia and Mwabu*? estimated the monetary value of DALY lost from all causes (communicable, maternal, perinatal,
and nutritional conditions; non-communicable diseases (NCDs); and injuries) in the EAC in 2015. The authors estimated
that DALY lost from NTDs (including malaria) in the EAC in 2015 had a monetary value of Int$11,953,760,232. The
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Table 4 Potential Economic Productivity Lost from NTDs per EAC Partner State in 2019

Partner State (A). DALYs Lost (B). Population** (C). Total Economic | (D). Productivity Loss | (E).
Among |5 Years and Productivity Loss Per Person in the Productivity
Older from NTDs in (Intg)** Population (Int$) Loss Per DALY
2019* [D=C/B]*** (Int$) [E=C/A]

st

Burundi 105,904 11,529,000 54,173,646 4.7 5115

DRC 1,434,365 86,791,000 745,367,125 8.6 519.6

Kenya 251,479 47,600,000 775,397,459 16.3 3,0834

Rwanda 89,433 12,400,000 89,465,306 72 1,000.4

South Sudan 150,685 13,378,000 68,387,071 5.1 453.8

Uganda 302,880 39,823,000 363,509,020 9.1 1,200.2

Tanzania 279,718 56,322,000 492,301,470 87 1,760.0

TOTAL 2,614,464 267,843,000 2,588,601,097 9.7 990.1

Notes: Data from *Global Burden of Disease Collaborative Network.* *IMF2 **Results from authors’ calculations.

Table 5 Potential Economic Productivity Losses per NTD in the EAC (Int$, 2019)

Cause Name Int$ Percent
Malaria 1,310,249,860 50.62
Schistosomiasis 403,816,455 15.60
Onchocerciasis 359,726,335 13.90
Intestinal nematode infections 136,390,186 5.27
Lymphatic filariasis 84,947,036 3.28
Cysticercosis 82,855,622 3.20
Ebola 78,445,235 3.03
Rabies 28,084,613 1.08
Leishmaniasis 23,984,058 0.93
Yellow fever 21,025,615 0.81
Dengue 9,077,252 0.35
African trypanosomiasis 8,546,807 0.33
Cystic echinococcosis 4,288,279 0.17
Trachoma 3,647,018 0.14
Leprosy 1,383,247 0.05
Guinea worm disease 29 0.000001
Chagas disease 0 0.00
Food-borne trematodiases 0 0.00
Zika virus 0 0.00
Other neglected tropical diseases 32,133,451 1.24
Total 2,588,601,097 100.00

Research and Reports in Tropical Medicine 2023:14

https:

43

Dove:


https://www.dovepress.com
https://www.dovepress.com

Kirigia and Kubai Dove

current study estimated that the DALYs lost from NTDs in the EAC in 2019 had a TMVDg,c of Int$ 21,824,211,076.
542 study did not estimate the TEPL, the average TMVDg,c, or the average TEPLgyc.
Kirigia and Mburugu®® estimated the monetary value of human lives lost due to NTDs in the African continent in

However, Kirigia and Mwabu

2015. However, the authors did not estimate the monetary value of the years of life lost due to non-fatal disability, and
thus, their findings are not comparable with those of the current study. Furthermore, Kirigia and Mburugu® did not also
estimate the TEPLg .

Limitations

The current study has some limitations. First, our study uses non-health GDP per capita to value the DALY's lost from
NTDs. The GDP metric omits the environmental degradation due to economic production processes; inequalities in
income distribution; and non-economic aspects of peoples’ life, eg, quality of life, social connections and relationships,
insecurity, political voice, and governance; sustainability of GDP over time.**

Second, the GBD 2016 DALYs and HALE Collaborators explain that even though tremendous effort has gone into
revising the methods of calculating the DALY, some limitations remain.*’ For example, (a) delayed reporting by national
authorities of data on variables used in DALY estimations, which is compounded by conflicts in some EAC partner states
such as DRC and South Sudan.*> (b) The assumption of the analyses of independence of the uncertainty calculated for
years of life lost and years of life lived with a disability may not hold, for instance, where a correlation might exist

3745 (¢) Uncertainty in disability weights. Solberg et al*® and Schroeder®’

between death and the prevalence of NTDs.
critique the assumptions underlying DALY estimations.

Third, the study reported in this paper suffers criticisms against the human capital approach (HCA) for the monetary
valuation of human life and DALYs. For example, the HCA assumes that the only objective of society is the
maximization of present and future production.*® However, society may also be concerned with the NTDs disease
burden because of the adverse effects on individuals’ health per se and their ability to enjoy leisure activities. The
standard HCA estimates incorporate a zero value for persons without labour income, such as children below working age
(0-14 years in the current study), retired individuals with only investment or pension income, and persons who cannot
work due to severe disability. In the current study, while estimating the TMVDg,c, we valued DALY lost at all ages in
the EAC using the same partner state’s non-health GDP per capita. However, in the estimation of TEPL, we considered
only the losses sustained by persons aged 15 years and older who participate in the labour force.

Fourth, Shiell, Gerard and Donaldson have argued that the estimates of economic productivity losses attributable to
diseases do not aid healthcare decision-making because they do not simultaneously calculate the costs and consequences
of alternative interventions against specific diseases.*’ Therefore, the findings reported in this paper are solely for raising
public awareness of the economic burden of NTDs in the EAC and advocacy with ministries of finance, the private
sector, and external development partners for augmenting and sustaining investments in the control of NTDs.

Fifth, although it would have been informative to apply both the human capital approach (HCA) and friction cost
method (FCM) in the estimation of TEPLg,c for comparison purposes, it was not possible to apply the latter due to the
paucity of data. As explained by Koopmanschap and Ineveld,” in the FCM,

... production losses [are] confined to the period needed to replace a sick worker: the so-called friction period (p.100).

Unfortunately, detailed information required in FCM on different working population segments (including the 85% of
people who work in the informal sector) of the labour market was not available for the EAC.>" Instead, the current study
applied a nuanced form of HCA, which adjusts the partner state’s TMVD; for respective labour force participation rates
and the combined rates of unemployment and time-related underemployment to generate potential productivity losses
attributable to NTDs.

Suggestions for Further Studies

We believe that instead of investing more scarce research resources in studies that estimate the economic burden of
NTDs, EAC partner states would reap more value-for-money from the conduct of economic evaluations, whose evidence
would potentially serve multiple purposes, eg, priority-setting within individual disease intervention options and across
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NTDs. Three main forms of economic evaluation studies that assess both costs and consequences include cost-

52-55 56,57 58,59

effectiveness analysis, cost-utility analysis, and cost-benefit analysis of diagnostic, drug treatment, and

vector control options against individual or cluster of NTD.

Conclusions

The study succeeded in estimating the monetary value of DALYs sustained by all ages from 20 NTDs; and the
productivity losses within the working age bracket of 15 years and above in the seven EAC partner states. The
DALYs lost from NTDs among 15-year-olds and above caused a 0.392% (Int$2.588 billion) loss in the annual economic
productivity of EAC.

The economic evidence presented in this paper is meant to complement human rights arguments for increasing
investments in health-related sectors to prevent, diagnose, and manage NTDs. According to the 1948 United Nations
(UN) International Bill of Human Rights (IBHR), all persons, including those living in NTD endemic geographical areas
have inalienable rights to life (Article 2) and

... to a standard of living adequate for the health and well-being ..., including food, clothing, housing and medical care and
necessary social services, ... (Article 25).%0

The 1966 UN International Covenant on Economic, Social and Cultural Rights (ICESCR) Article 12 states that it is the
right of everyone to enjoy the highest attainable standard of physical and mental health.®’ The Covenant requires the
State Parties to

... improve all aspects of environmental and industrial hygiene; the prevention, treatment and control of endemic diseases (such
as NTDs); and the creation of conditions which would assure [availability and access] to all medical services in the event of
sickness. (Article 12).°!

Thus, economic arguments notwithstanding, EAC partner states are obligated by both the IBHR and the ICESR to avail
adequate financing for NTD prevention and control.

Although economic evidence reported in the paper is helpful for awareness-raising and advocacy for increased
investments in the control of NTDs, there is a greater need for economic evaluation studies, which produce pertinent

evidence to guide decision-making.>*>¢
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