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Abstract

A variant of human capital (or net output) analytical framework was applied to monetarily value DALYs lost from 166 diseases
and injuries. The monetary value of each of the 166 diseases (or injuries) was obtained through multiplication of the net 2019
GDP per capita for Kenya by the number of DALYs lost from each specific cause. Where net GDP per capita was calculated
by subtracting current health expenditure from the GDP per capita.

The DALYs data for the 166 causes were from IHME (Global Burden of Disease Collaborative Network, 2018), GDP per capita

data from the International Monetary Fund world economic outlook database (International Monetary Fund, 2019), and the

current health expenditure per person data from the WHO Global Health Expenditure Database (World Health Organization,

2019b). A model consisting of fourteen equations was calculated with Excel Software developed by Microsoft (New York).
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Abstract 

Diseases and injuries exert a heavy health and economic burden on Kenya. The specific objectives of 

this study were: (a) to estimate the monetary value of disability-adjusted-life-years (DALYs) lost from 

all causes in 2017 with ongoing implementation of United Nations Sustainable Development Goal SDG 

3; and (b) to estimate the reductions in monetary value of DALY losses in Kenya assuming diseases and 

injuries related to SDG3 targets are achieved by 2030. A variant of human capital (or net output) 

analytical framework was applied to monetarily value DALYs lost from 166 diseases and injuries. The 

17.9 million DALYs lost in Kenya in 2017 had a total monetary value of Int$ 67,012,790,388. 

Approximately, 56.64% of the monetary value of DALYs lost emanated from communicable, maternal, 

neonatal, and nutritional diseases; 35.94% from non-communicable diseases; and 7.42% from injuries. 

We estimate that full attainment of the five SDG 3 targets would lead to a Int$ 21.52 billion (45.42%) 

decrease in the SDG3-related monetary value of DALYs lost by 2030. There is urgent need for health 

policy-makers to use this kind of evidence when advocating among public and private sectors for 

increased spending on health development. 

Keywords: Diseases, disability-adjusted-life-year, gross domestic product, human capital approach, 

monetary value 

Word Count: 6,753 
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Introduction 

Kenya is one of the six partner states of the East African Community (EAC) regional 

intergovernmental organisation (East African Community, 2019). It has a population of 49.364 

million people, i.e. 27.6% of the EAC population (International Monetary Fund, 2019). The 

country has a total gross domestic product (GDP) of International Dollars (Int$) 192.338 

billion; and a GDP per capita of Int$3 896.3.  

In 2017, Kenya lost a total of 17,856,955 disability-adjusted-life-years (DALY) from all causes 

(Global Burden of Disease Collaborative Network, 2017). Out of which, 56.64% resulted from 

communicable, maternal, neonatal, and nutritional diseases (CMNN); 35.94% from non-

communicable diseases (NCD); and 7.42% from injuries. Figure 1 portrays the distribution of 

DALYs across 20 age groups.  

“[insert Figure 1.]" 

About 38.75% of the DALYs were lost among children aged 14 years and below; 49.08% of the 

DALY loss occurred among adults aged between 15 years and 59 years; and 12.18% of the 

DALY loss were borne by the elderly, i.e. those aged 60 years and above.  

The heavy loss of DALYs in Kenya might be attributed to two systemic weaknesses. Firstly, the 

inefficiently performing national health system. Kenya's health system consists of a total of 

6655 health facilities; which includes 3384 (50.8%) owned by the government and 3271 

(49.2%) by the private sector (World Health Organization, 2017a). Out of the total number of 

health facilities, 50.3% are health posts, 39.9% health centres, 9.4% district hospitals, 0.2% 

provincial hospitals and 0.1% national referral hospitals. There are 7.553 health posts per 

100,000 population; 5.986 health centres per 100,000 population; 1.414 district hospitals per 

100,000; 0.036 provincial hospitals per 100,000 population; and 0.016 national referral 

hospitals per 100,000 population (World Health Organization, 2017a). 

Kenya has a health workforce density of 2.0 medical doctors per 10 000 population; 15.4 

nursing and midwifery personnel per 10 000 population; 0.2 dentists per 10 000 population; 

0.5 pharmacists per 10 000 population (World Health Organization, 2019a). This is lower than 

the global health workforce density of 15.1 medical doctors per 10 000 population; and 34.8 

nursing and midwifery personnel per 10 000 population.  

Masters et al (Masters et al., 2014) facility surveys of pharmaceutical availability across levels 

of care in Kenya found 18% of essential medicines were stocked out in referral hospitals; 26% 

were stocked out in district hospitals; 29% were stocked out in sub-district hospitals; 33% 

were stocked out in health centres; and 39% were stocked out in dispensaries. 

In 2016, per capita total current health expenditure on health (CHE) in Kenya was US$ 66 

(WHO, 2019b). Approximately, US$ 24 per capita was from domestic general government 

health expenditure; US$ 29.4 per capita from domestic private health expenditure; and US$ 

12.9 per capita from external health expenditure. Kenya CHE was below the range of US$ 76 

(minimum) and US$ 342 (maximum) per person per year of health systems investment 
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recommended for attaining health sustainable development goal (SDG) 3 (Stenberg et al., 

2017). 

Secondly, sub-optimal coverage of systems that provide services for addressing social 

determinants of health, e.g. education, food and nutrition, housing, water, sanitation and 

physical security. Due to inadequate nutrition, the prevalence of stunting and wasting in 

children under 5 years were 26.2% and 4.2%, respectively (WHO, 2019a). The literacy rate 

among adults (ages 15 and older) is 78.7%; meaning 21.3% are illiterate (United Nations 

Development Programme, 2018). About 5.3% of households live in shanties / slums, i.e. 

informal shelter built with temporary building materials (Republic of Kenya, 2013). The 

population using improved drinking water sources is 58.5%; and thus, 41.5% of the population 

use water that is not protected from contamination from faecal matter. A meagre 29.8% of 

the population use improved sanitation facilities which hygienically separate human excreta 

from human contact (United Nations Development Programme, 2018). Only 14% of 

population primarily relies on clean fuels for cooking, heating and lighting (World Health 

Organization, 2019a). About 11.5% of labour force population (ages 15 and older) is not in 

paid employment or self-employed (United Nations Development Programme, 2018). In the 

perceptions of individual well‑being survey, 54% of females and 64% of males indicated they 

felt safe; while the reported homicide rate was 4.9 per 100,000 people (United Nations 

Development Programme, 2018). 

As a result of under-investment in national health system, Kenya’s universal health coverage 

(UHC) index was 57%, implying essential health services coverage gap of 43%. The tracer 

indicators of the essential health services include reproduction, maternal, newborn and child 

health; infectious diseases; noncommunicable diseases; and services capacity and access 

(World Health Organization, 2019a). This calls for unrelenting evidence-based advocacy 

within the Kenyan government, the private sector and the external development partners to 

increase investments into the national health system and the other systems that address 

social determinants of health.  

Some economically developed and developing countries used monetary value of DALY 

evidence to make a case for increased investment into health system and health programmes 

interventions. For example, Lee et al (2019) estimated the economic burden of 238 diseases 

and 22 injuries in Korea in 2015 at US$ 133.7 billion, which consisted of direct cost of US$ 65.5 

billion and indirect cost of US$ 68.2 billion. Schofield et al (2019) estimated the indirect costs 

of ischemic heart disease to 45-64 Australian workers, government and society to be US$755 

million in 2015 and projected to increase US$1082 million in 2030. Another study estimated 

the total cost of traumatic brain injury in the Netherlands at USD $433.8 million per year 

(Scholten, Haagsma, Panneman, van Beeck & Polinder, 2014). A study in Bulgaria calculated 

monetary value of DALYs lost from mild, moderate and severe chronic obstructive pulmonary 

disease (COPD) to be Euro 3596.52, Euro 34204.01 and Euro 51,332.20 per patient, 

respectively (Tachkov, Kamusheva, Pencheva & Mitov, 2017). 

Kirigia and Mwabu (2018) estimated non-health GDP losses associated with DALYs lost among 

15-59 year olds in Kenya in 2015 to be Int$ 29.8 billion. An earlier study estimated the indirect 

cost of DALYs lost among the elderly in Kenya in 2015 to be Int$ 7,088,274,986, i.e. 3,167 per 
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DALY (Kirigia, Mburugu & Huka, 2017). To date no study in Kenya has attempted to estimate 

total monetary value of DALYs lost from all causes and among all the age groups. 

The specific objectives of this study were: (a) to estimate the monetary value of DALYs lost 

from all causes and among all age groups in 2017 with ongoing implementation of United 

Nations Sustainable Development Goal (SDG) 3; and (b) to estimate the reductions in 

monetary value of DALY losses in Kenya assuming diseases and injuries related to SDG3 

targets are achieved by 2030. 

 

Methods 

Disability-adjusted-life-year 

Murray (Murray, 1994) defines the DALY as the sum of potential years of life lost (PYLL) to 

premature death and the years lived with a disability (YLD). The Institute for Health Metrics 

and Evaluation (IHME) database contains information on the number of DALYs lost in Kenya 

in 2017 from 166 diseases and injuries (Global Burden of Disease Collaborative Network, 

2017).  

Since the ministry of finance policy-makers and majority of private sector Chief Executive 

Officers are not public health specialists they have a difficult understanding public health 

indices such as the DALY. This puts the health sector policy-makers at a disadvantage when 

advocating for sustaining (or increasing) resource allocations to health sector as opposed to 

the so-called ‘economically productive’ sectors (World Health Organization, 2006). Therefore, 

the current study attempts to convert the DALYs into their monetary equivalents to enable 

health sector policy-makers use the language that those who control public and private sector 

budgets understand. 

Estimation of monetary value of DALYs Lost in Kenya in 2017 

The Organisation for Economic Cooperation and Development (OECD) defines human capital 

as “The knowledge, skills, competencies and attributes (including physical, emotional and 

mental health) embodied in individuals that facilitate the creation of personal, social and 

economic well-being” (p.18) (OECD, 2001). Premature mortality and non-fatal disability from 

any disease or injury erodes the health stock of Kenyans, and hence, their human capital. 

Over 300 years ago Sir William Petty pioneered application of the human capital approach 

(HCA) in valuation of human lives (Petty, 1699). Since then, Fein (Fein, 1958), Mushkin and 

Collings (Mushkin & Collings, 1959), Weisbrod (Weisbrod, 1971), Landefeld and Seskin 

(Landefeld & Seskin, 1982), Chisholm et al (Chisholm, Stanciole, Edejer & Evans, 2010) and 

WHO (WHO, 2009) further refined the theoretical underpinning of the HCA. 

We adapted the variant of human capital (or net output) analytical framework developed and 

applied in monetary valuation of DALYs lost among the 15-59 year olds (Kirigia & Mwabu, 

2018) and the elderly (Kirigia, Mburugu & Huka, 2017) in Kenya in 2015; and subsequently, to 

value the DALYs lost in 2015 within the Arab Maghreb Union (Muthuri, Muthuri & Kirigia, 
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2018 ), the Central African Economic and Monetary Community (Kirigia, Muthuri & Gitonga, 

2019), and the East African Community (Kirigia & Mwabu, 2018). Similar framework was used 

in estimating aggregated productivity cost of DALYs lost in 2015 in Africa (World Health 

Organization Regional Office for Africa, 2019). 

Kenya’s total monetary value of DALYs (TMVDALY2017) lost from 166 diseases and injuries in 

2017 was obtained through summation of the monetary value of DALY losses from each ith 

disease or injury (MVDALYi). This was expressed as follows: 

𝑇𝑀𝑉𝐷𝐴𝐿𝑌2017 = ∑ (𝑀𝑉𝐷𝐴𝐿𝑌1 + 𝑀𝑉𝐷𝐴𝐿𝑌2 + 𝑀𝑉𝐷𝐴𝐿𝑌3 + ⋯ + 𝑀𝑉𝐷𝐴𝐿𝑌𝑛) … (1)

𝑛=166

𝑖=1

 

where:  ∑𝑛=166
1=   is the summation of monetary values of DALYs lost from the first to the one-

hundred-sixty-sixth disease (or injury); MVDALY1 is the monetary value of the first disease; MVDALY2 

is the monetary value of the second disease; MVDALY3 is the monetary value of the third disease; and 

MVDALYn is the monetary value of the nth disease. 

The monetary value of each of the 166 diseases (or injuries) was obtained through multiplication of 

the net 2019 GDP for Kenya by the number of DALYs lost from each specific cause. That is:  

 

𝑀𝑉𝐷𝐴𝐿𝑌1 = (𝑁𝐻𝐺𝑃𝐶𝐼𝑛𝑡$ × 𝐷𝐴𝐿𝑌1) … … … … … … … … … . . (2) 

 

𝑀𝑉𝐷𝐴𝐿𝑌2 = (𝑁𝐻𝐺𝑃𝐶𝐼𝑛𝑡$ × 𝐷𝐴𝐿𝑌22) … … … … … … … … … . . (3) 

 

𝑀𝑉𝐷𝐴𝐿𝑌3 = (𝑁𝐻𝐺𝑃𝐶𝐼𝑛𝑡$ × 𝐷𝐴𝐿𝑌3) … … … … … … … … … . . (4) 

 

𝑀𝑉𝐷𝐴𝐿𝑌𝑛 = (𝑁𝐻𝐺𝑃𝐶𝐼𝑛𝑡$ × 𝐷𝐴𝐿𝑌𝑛) … … … … … … … … … . . (5) 

 

where: NHGPCInt$ is the non-health GDP calculated by subtracting current health expenditure from the 

GDP per capita; MVDALY1, MVDALY2, MVDALY3,…, MVDALYn are the monetary values of DALY lost from 

disease (or injury) 1, 2, 3 and n (where n=166th disease or injury); DALY1 is the number of DALYs lost 

from disease 1, DALY2 is the number of DALYs lost from disease 2,  DALY3 is the number of DALYs lost 

from disease 3, and DALYn is the number of DALYs lost from nth disease.   

Estimation of the reductions in monetary value of DALY losses in Kenya assuming SDG3 related 

targets are achieved 

Box 1 below contains five targets for SDG3 which are used in estimating the envisaged reductions in 

monetary values of DALY losses in Kenya.  
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BOX 1. Health SDG3 targets and expected percentage reductions for Kenya 

 

Target Description Percentage 
reduction 
envisaged in SDG 
targets 

SDG 3.1 By 2030, reduce the global maternal mortality ratio to less 
than 70 per 100,000 live births (WHO, 2019a; United Nations, 
2015). Average Annual Rate of Reduction (AARR)  formula 
(UNICEF, 2007). 

86.27% 
(AARR= 13.225%) 

SDG 3.2 By 2030, end preventable deaths of newborns, with all 
countries aiming to reduce neonatal mortality to at least as 
low as 12 per 1,000 live births (WHO, 2019a; United Nations, 
2015). 

42.857% 
(AARR=3.9184%) 
 

SDG 3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria and 
neglected tropical diseases and reduce hepatitis, water-borne 
diseases and other communicable diseases (United Nations, 
2015). 

 

(a). Reduce global HIV-related deaths from 1,062,352 in 2015 
to below 500,000 by 2020 (WHO, 2016a). 

54.545% 
(AARR=5.4762%) 

(b). Malaria mortality rates will be reduced globally by at least 
90% from 2015 to 2030 (WHO, 2015a; WHO, 2017b).  

90% 
(AARR=15.166%) 

(c).The number of tuberculosis (TB) deaths will be reduced by 
90% from 2015 to 2030 (WHO, 2017c; WHO, 2015b. 

90% 
(AARR=15.166%) 

(d).Mortality due to vector-borne diseases will be reduced 
globally by at least 75% from 2016 to 2030 (Global Burden of 
Disease Collaborative Network, 2017; WHO, 2017d). 

75% 
(AARR=9.428%) 

(e).Globally reduce viral hepatitis B and C deaths from 1.4 
million deaths reduced to less than 500,000 by 2030 (WHO, 
2016b). 

 

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 (Global Burden of Disease Collaborative 
Network, 2017;United Nations, 2015). 

33.3% 
(AARR=2.855%) 

SDG 3.6 By 2020, halve the number of global deaths and injuries from 
road traffic accidents (WHO, 2019a; United Nations, 2015; 
Global Burden of Disease Collaborative Network, 2017). 

50% 
(AARR=7.0905% 

 

The reductions in monetary values of DALYs lost, assuming the SDG targets for maternal mortality 

ratio (Target 3.1); neonatal mortality (Target 3.2); HIV/AIDS, tuberculosis, malaria, neglected tropical 

diseases (NTDs) and viral hepatitis deaths (target 3.3) are attained were estimated using equations (6) 

to (13). 

(a). SDG 3 target 3.1: reduce the monetary value of DALYs from maternal disorders  

𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷2017 × (
𝑀𝐷𝐷2017 − 𝑀𝐷𝐷𝑇3.1

𝑀𝐷𝐷2017
)] … (6) 

where: MVDALYMD2030 is the monetary value of DALYs lost from maternal disorders in 2030; 

MVDALYMD2017 is the monetary value of DALYs lost from maternal disorders in 2017; MDD2017 are the 
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maternal deaths in 2017; T3.1 is the SDG3 target 3.1 on maternal deaths; and MDDT3.1 are the maternal 

deaths in 2030 assuming target 3.1 is achieved. For example: 

𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷2030 = 𝐼𝑛𝑡$919,956,631 − [𝐼𝑛𝑡$919,956,631 × (
510 − 70

510
)] = 𝐼𝑛𝑡$126,268,557. 

(b). SDG 3 target 3.2: reduce the monetary value of DALYs from neonatal disorders 

𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝐷2017 × (
𝑁𝐷2017 − 𝑁𝐷𝑇3.2

𝑁𝐷2017
)] … (7) 

where: MVDALYND2030 is the monetary value of DALYs lost from neonatal disorders in 2030; 

MVDALYND2017 is the monetary value of DALYs lost from neonatal disorders in 2017; ND2017 are the 

neonatal deaths in 2017; T3.2 is the SDG3 target 3.2 on neonatal deaths; NDT3.2 are the neonatal 

deaths in 2030 assuming target 3.2 is achieved. 

(c). SDG 3 target 3.3a: reduce the monetary value of DALYs from HIV 

𝑀𝑉𝐷𝐴𝐿𝑌𝐻𝐼𝑉𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝐻𝐼𝑉𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝐻𝐼𝑉𝐷2017 × (
𝐻𝐼𝑉𝐷2017 − 𝐻𝐼𝑉𝐷𝑇3.3𝑎

𝐻𝐼𝑉𝐷2017
)] … (8) 

where: MVDALYHIVD2030 is the monetary value of DALYs lost from HIV/AIDS in 2030; MVDALYHIVD2017 is 

the monetary value of DALYs lost from HIV/AIDS in 2017; HIVD2017 are the HIV/AIDS deaths in 2017; 

T3.3a is the SDG3 target 3.3a on HIV deaths; and HIVDT3.2 are the HIV/AIDS deaths in 2030 if target 

3.3a is achieved. 

(d). SDG 3 target 3.3b: reduce the monetary value of DALYs from malaria 

𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐴𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐴𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐴𝐷2017 × (
𝑀𝐴𝐷2017 − 𝑀𝐴𝐷𝑇3.3𝑏

𝑀𝐴𝐷2017
)] … (9) 

where: MVDALYMAD2030 is the monetary value of DALYs lost from malaria in 2030; MVDALYMAD2017 is the 

monetary value of DALYs lost from malaria deaths in 2017; MAD2017 are the malaria deaths in 2017; 

T3.3b is the SDG3 target 3.3b on malaria deaths; and MADT3.3b are the malaria deaths in 2030 if target 

3.3b is achieved. 

(e). SDG 3 target 3.3c: reduce the monetary value of DALYs from tuberculosis (TB) 

𝑀𝑉𝐷𝐴𝐿𝑌𝑇𝐵𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝑇𝐵𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝑇𝐵𝐷2017 × (
𝑇𝐵𝐷2017 − 𝑇𝐵𝐷𝑇3.3𝐶

𝑇𝐵𝐷2017
)] … (10) 

where: MVDALYTBD2030 is the monetary value of DALYs lost from TB in 2030; MVDALYTBD2017 is the 

monetary value of DALYs lost from TB in 2017; TBD2017 is the TB deaths in 2017; T3.3c is the SDG3 

target 3.3c on TB deaths; and TBDT3.3c are the TB deaths in 2030 assuming target 3.3c is achieved. 

(f). SDG 3 target 3.3d: reduce the monetary value of DALYs from neglected tropical disease (NTD) 

𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝑇𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝑇𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝑇𝐷2017 × (
𝑁𝑇𝐷2017 − 𝑁𝑇𝐷𝑇3.3𝑑

𝑁𝑇𝐷2017
)] … (11) 

where: MVDALYNTD2030 is the monetary value of DALYs lost from NTD in 2030; MVDALYNTD2017 is the 

monetary value of DALYs lost from NTD deaths in 2017; NTD2017 are the NTD deaths in 2017; T3.3d is 

the SDG3 target 3.3d on NTD deaths; and NTDT3.3d are the NTD deaths in 2030 if target 3.3d is achieved. 

(g). SDG 3 target 3.3e: reduce the monetary value of DALYs from viral hepatitis (VH) 
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𝑀𝑉𝐷𝐴𝐿𝑌𝑉𝐻𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝑉𝐻𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝑉𝐻𝐷2017 × (
𝑉𝐻𝐷2017 − 𝑉𝐻𝐷𝑇3.3𝑒

𝑉𝐻𝐷2017
)] … (11) 

where: MVDALYVHD2030 is the monetary value of DALYs lost from viral hepatitis (VH) in 2030; 

MVDALYVHD2017 is the monetary value of DALYs lost from VH in 2017; VHD2017 are the VH deaths in 

2017; T3.3e is the SDG3 target 3.3e on VH deaths; and VHDT3.3e are the VH deaths in 2030 if target 3.3e 

is achieved. 

(h). SDG 3 target 3.4: reduce the monetary value of DALYs from NCD 

𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝐶𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝐶𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝑁𝐶𝐷2017 × (
𝑁𝐶𝐷2017 − 𝑁𝐶𝐷𝑇3.4

𝑁𝐶𝐷2017
)] … (12) 

where: MVDALYNCD2030 is the monetary value of DALYs lost from NCD in 2030; MVDALYNCD2017 is the 

monetary value of DALYs lost from NCD in 2017; VHD2017 are the NCD deaths in 2017; T3.4 is the SDG3 

target 3.4 on NCD deaths; and NCDT3.4 are the NCD deaths in 2030 if target 3.4 is achieved. 

(i). SDG 3 target 3.6: reduce the monetary value of DALYs from transport injury 

𝑀𝑉𝐷𝐴𝐿𝑌𝐼𝐽𝐷2030 = 𝑀𝑉𝐷𝐴𝐿𝑌𝐼𝐽𝐷2017 − [𝑀𝑉𝐷𝐴𝐿𝑌𝐼𝐽𝐷2017 × (
𝐼𝐽𝐷2017 − 𝐼𝐽𝐷𝑇3.6

𝐼𝐽𝐷2017
)] … … (13) 

where: MVDALYIJD2030 is the monetary value of DALYs from transport injuries in 2030; MVDALYIJD2017 is 

the monetary value of DALYs from transport injuries in 2017; IJD2017 are the transport injuries deaths 

in 2017; T3.6 is the SDG3 target 3.6 on transport injury deaths; and IJDT3.6 are the transport injuries 

deaths in 2030 if target 3.6 is achieved. 

Estimation of potential savings in monetary value of DALY losses averted by 2030  

The potential reduction (savings) in monetary value of DALYs following full attainment of the five SDG3 

targets was calculated as difference between the monetary value of DALYs lost in 2017 from ith cause 

and the monetary value of DALYs likely to be lost in 2030 from the same cause. For example, the 

potential reduction/savings in monetary value of DALYs lost from maternal disorders was: 

𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷−𝑆𝐴𝑉𝐼𝑁𝐺𝑆 = (𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷2017 − 𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷2030) … . (14) 

𝑀𝑉𝐷𝐴𝐿𝑌𝑀𝐷−𝑆𝐴𝑉𝐼𝑁𝐺𝑆 = (Int$919,956,631 − 𝐼𝑛𝑡$126,268,557) = 𝐼𝑛𝑡$793,688,074 . 

where: MVDALYMD-SAVINGS are the envisaged savings in monetary value of DALYs lost from maternal 

disorders; MVDALYMD2030 is the monetary value of DALYs lost from maternal disorders in 2030; and 

MVDALYMD2017 is the monetary value of DALYs lost from maternal disorders in 2017.       

Data Sources and Software 

The DALYs data for the 166 causes were from IHME (Global Burden of Disease Collaborative Network, 

2018), GDP per capita data from the International Monetary Fund world economic outlook database 

(International Monetary Fund, 2019), and the current health expenditure per person data from the 

WHO Global Health Expenditure Database (World Health Organization, 2019b). The fourteen 

equations shown above were calculated with Excel Software developed by Microsoft (New York). 
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Results 

Estimates of monetary value of DALYs Lost in Kenya in 2017 

All diseases: Kenya incurred a total loss of 17,856,955 DALYs among people of all ages in 2017 (Global 

Burden of Disease Collaborative Network, 2017). Those DALYs lost had a total monetary value of Int$ 

67,012,790,388; and an average value of Int$ 3,753 per DALY lost. Approximately, 56.64% of monetary 

value of DALYs lost emanated from communicable, maternal, neonatal, and nutritional diseases; 

35.94% from non-communicable diseases; and 7.42% from injuries.    

Figure 2 displays distribution of the monetary value of DALYs lost from all causes by age groups.  

“[insert Figure 2.]" 

The people aged 14 years and below incurred DALYs valued at Int$ 25,964,877,620 (38.7%); 15-59 

years olds suffered DALY loss valued at Int$ 32,888,431,641 (49.1%); and those aged 60 years and 

above borne DALY loss worth Int$ 8,159,481,127 (12.2%).  

Communicable, maternal, neonatal, and nutritional diseases  

Figure 3 depicts shows that a total of DALYs worth Int$37,952,637,789 was lost from communicable, 

maternal, neonatal, and nutritional diseases.  

“[insert Figure 3.]" 

About 28.6% of MVDALY from CMNN was caused by HIV/AIDS and sexually transmitted infections; 

19.8% maternal and neonatal Infections; 19.0% was from respiratory infections and tuberculosis; 

15.5% from enteric infections; 8.2% other infectious diseases; 4.9% nutritional disorders; and 4.1% 

from neglected tropical diseases and malaria. 

HIV/AIDS and sexually transmitted infections: The DALYs lost due to HIV/AIDS and sexually transmitted 

infections (STI) were valued at Int$ 10.84 billion. HIV/AIDS accounted for 96.6% and STI for 3.4% of 

that monetary value. 

Respiratory infections & tuberculosis: Respiratory infections and tuberculosis (TB) led to a DALY loss 

valued Int$7.203 billion. Lower respiratory infections, TB, upper respiratory infections and otitis media 

accounted for 63.9%, 32.3%, 2.9% and 0.9% of the monetary value, respectively. 

Enteric infections: The enteric infections caused a DALY loss with a monetary value of Int$ 5.88 billion. 

Of that monetary value, diarrhoeal diseases accounted for 82.7%, invasive non-typhoidal Salmonella 

for 11.3%, typhoid and paratyphoid for 5.9%, and other intestinal infectious diseases for 0.1%. 

Neglected Tropical Diseases (NTDs) & Malaria:  Malaria and NTDs led to a DALY loss valued Int$ 1.54 

billion; with malaria accounting for Int$1.092 billion (70.9%) and NTDs for Int$0.447 billion (29.1%). 

Table 1 shows the distribution of monetary value of DALYs lost from individual NTDs. 

Table 1: Monetary value of DALYs lost from NTDs (in 2019 Int$) 

NTD 
Monetary value 
in Int$ Percent 

Schistosomiasis 220,314,394  49.27 

Intestinal nematode infections 55,333,984  12.38 

Leishmaniasis 44,498,104  9.95 

Cysticercosis 35,821,824  8.01 
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Rabies 25,760,440  5.76 

Dengue 14,136,229  3.16 

Yellow fever 12,394,580  2.77 

Trachoma 3,781,714  0.85 

Lymphatic filariasis 2,320,028  0.52 

Cystic echinococcosis 559,598  0.13 

Leprosy 197,041  0.04 

Other neglected tropical diseases 32,032,296  7.16 

TOTAL 447,150,232  100.00 

 

Schistosomiasis, intestinal nematode infections and leishmaniasis alone accounted for 71.6% of total 

monetary value of DALYs lost from NTDs. 

Other Infectious Diseases: Table 2 portrays that the monetary value of DALYs lost from other infectious 

diseases was Int$ 3.11 billion. Meningitis, tetanus and whooping cough accounted for 73.5% of that 

monetary value. 

Table 2: Monetary value of DALYs lost from other infectious diseases 

Diseases 
Monetary value 
in Int$ Percent 

Meningitis 1,283,117,273  41.3 

Tetanus 626,152,366  20.1 

Whooping cough 377,191,575  12.1 

Measles 245,273,599  7.9 

Acute hepatitis 178,030,859  5.7 

Encephalitis 123,291,717  4 

Varicella and herpes zoster 39,493,471  1.3 

Diphtheria 3,092,609  0.1 

Other unspecified infectious diseases 232,625,052  7.5 

TOTAL 3,108,268,522  100 

 

Maternal and neonatal infections:  Maternal and neonatal infections led to a DALY loss valued at Int$ 

7.51 billion. Neonatal disorders accounted for 87.7% and maternal disorders for 12.3% of the 

monetary value. 

Nutritional disorders: Nutrition disorders caused DALY losses valued at Int$ 1.88 billion. That monetary 

value was attributed to protein-energy malnutrition (52.6%), dietary iron deficiency (25.5%), vitamin 

A deficiency (18.8%), iodine deficiency (1.9%), and other nutritional deficiencies  (1.2%). 

Non-communicable diseases 

Neoplasms (cancers): Figure 4 shows the monetary value of DALYs lost from neoplasms (cancer) in 

Kenya estimated at Int$ 2,596,076,616, i.e. 3.9% of national monetary value of DALYs. About 61.2% 

was from ten types of cancer, including breast cancer (8.7%), cervical cancer (7.7%), stomach cancer 

(7.7%), oesophageal cancer (6.3%), colon and rectum cancer (6.2%), leukaemia (5.9%), liver cancer 

(5.5%), non-Hodgkin lymphoma (4.8%), prostate cancer (4.2%), and tracheal, bronchus, and lung 

cancer (4.2%). 
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“[insert Figure 4.]" 

Cardiovascular diseases: Figure 5 portray that cardiovascular diseases resulted in a DALY loss valued 

at Int$ 3,567,563,123 (5.3% of national total). Approximately Int$ 2.92 billion (81.8%) stemmed from 

stroke, ischemic heart disease and hypertensive heart disease. 

“[insert Figure 5.]" 

Chronic respiratory diseases: The DALYs from chronic respiratory diseases were valued at Int$1.21 

billion (1.8% of national total). That resulted from chronic obstructive pulmonary disease (54.3%), 

asthma (37.4%), interstitial lung disease and pulmonary sarcoidosis (1.9%), pneumoconiosis (0.4%) 

and other chronic respiratory diseases (5.9%). 

Digestive diseases: A shown in Figure 6, the DALYs lost from digestive diseases were valued at Int$ 

2,639,735,063 (3.9% of national total). Nearly 86.5% of the monetary value of DALYs was attributed 

to cirrhosis and other chronic liver diseases (48.1%), upper digestive system diseases (21.9%), and 

paralytic ileus and intestinal obstruction (16.5%). 

“[insert Figure 6.]" 

Neurological Disorders:  The DALYs from neurological disorders had a monetary value of 1.963 billion, 

which was 2.9% of the national total. That monetary value was attributed to headache disorders 

(46.4%), epilepsy (34.3%), Alzheimer’s disease and other dementias (11.2%), Parkinson's disease (2%), 

multiple sclerosis (0.3%), motor neuron disease (0.04%) and Other neurological disorders (5.8%). 

Mental disorders: Figure 7 depicts that the mental disorders caused DALY losses valued at Int$ 2.464 

billion, which was 3.7% of the national total.  Almost 67% of the monetary value was attributed to 

depressive disorders (33.1%), anxiety disorders (23.6%) and conduct disorder (10.3%). 

“[insert Figure 7.]" 

Substance use disorders: Substance use disorders caused DALY losses valued at Int$ 0.522 billion, 

which was 0.8% of the national total. Alcohol use disorders and drug use disorders accounted for 

49.8% and 50.2% of the monetary value, respectively. 

Diabetes and kidney diseases: Diabetes and kidney diseases led to DALY losses valued at Int$ 1.76 

billion, which was 2.6% of the national total. Diabetes mellitus, chronic kidney disease and acute 

glomerulonephritis accounted for 65.0%, 34.7% and 0.3%, respectively. 

Skin and Subcutaneous Diseases: Skin and subcutaneous diseases triggered DALY losses valued at Int$ 

1.14 billion, which was 1.7% of the national total (see Table 3). Approximately 76.7% of the monetary 

value resulted from dermatitis, urticarial, scabies, viral skin diseases and fungal skin diseases. 

Table 3: Monetary value of DALYs lost from skin and subcutaneous diseases 

Diseases 
Monetary Value in 
Int$ Percent 

Dermatitis 401,709,848  35.3 

Urticaria 140,065,174  12.3 

Scabies 130,192,999  11.4 

Viral skin diseases 118,794,374  10.4 

Fungal skin diseases 82,598,671  7.2 

Bacterial skin diseases 75,246,780  6.6 

Psoriasis 66,695,632  5.9 
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Acne vulgaris 51,506,481  4.5 

Pruritus 14,771,863  1.3 

Alopecia areata 9,608,789  0.8 

Decubitus ulcer 3,654,204  0.3 

Other skin and subcutaneous diseases 44,563,683  3.9 

Sub-Total 1,139,408,497  100.0 

 

Sense organ diseases:  Sense organ disorders caused DALY losses valued at Int$ 1.02 billion, which was 

1.5% of national total. This monetary value was made up of blindness and vision impairment (43.5%), 

age-related and other hearing loss (53.0%), and other sense organ diseases (3.5%). 

Musculoskeletal disorders:  Musculoskeletal disorders caused DALY losses valued at Int$ 1.66 billion, 

which was 2.5% of the national total. That monetary value is made up of low back pain (63.6%), neck 

pain (18.1%), osteoarthritis (4.2%), rheumatoid arthritis (2.7%), gout (0.8%) and other musculoskeletal 

disorders (10.6%). 

Other non-communicable diseases:  The other non-communicable diseases shown in Table 4 caused 

DALY losses valued at Int$ 3.553 billion, which was 5.3% of the national total. Congenital birth defects, 

gynaecological diseases, and urinary diseases and male infertility account for 79.9% of the monetary 

value.  

 

Table 4: Monetary value of DALYs lost from other non-communicable diseases 

Other non-communicable diseases 
Monetary value of 
DALY (Int$) Percent 

Congenital birth defects 2,378,122,089  66.9 

Urinary diseases and male infertility 246,569,745  7 

Gynaecological diseases 214,670,749  6 

Hemoglobinopathies and hemolytic anemias 242,382,934  6.8 

Endocrine, metabolic, blood, and immune disorders 93,705,202  2.6 

Oral disorders 240,215,738  6.8 

Sudden infant death syndrome 137,102,388  3.9 

Sub-Total 3,552,768,846  100.0 

 

Injuries 

 All forms of injuries resulted in DALY losses valued at Int$ 4,975,569,762 (see Figure 8).  

“[insert Figure 8.]" 

Out of the total monetary value of DALYs lost from injuries, unintentional injuries accounted for 

Int$2.08 billion (42%), self-harm and interpersonal violence for Int$1.6 billion (32.2%), and transport 

injuries for Int$1.3 billion (25.8%). Sixty-four percent of the monetary value from injuries was 

attributed to road injuries (23.0%), interpersonal violence (19.3), falls (12.1%) and self-harm (9.6%). 

Monetary Value of DALYs Lost in 2017 from Five SDG 3 Related Targets 
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In 2017 SDG-related health conditions and diseases caused a total of 12,627,303 DALY loss, which had 

a monetary value of Int$ 47,387,208,551 (70.71%). As indicated in Table 5, NCDs, HIV/AIDS and 

neonatal disorders accounted for 86.83% of the monetary value of SDG-related DALYs lost. 

Table 5: Monetary value of DALYs lost in 2017 from five SDG 3 related targets (2019 Int$) 

SDG3 Targets 
DALYs in 
2017* 

Monetary value of 
DALYs lost (Int$ or 
PPP)** Percent*** 

SDG 3.1: Maternal disorders 245,142  919,956,631  1.94 

SDG3.2: Neonatal disorders 1,755,556  6,588,173,277  13.9 

SDG3.3a: HIV Mortality 2,790,267  10,471,190,093  22.1 

SDG3.3b: Malaria mortality 290,926  1,091,772,390  2.3 

SDG3.3c: TB deaths 619,443  2,324,617,815  4.91 

SDG3.3d: NTDs 119,153  447,150,232  0.94 

SDG 3.3e: Acute hepatitis 47,440 178,030,859 0.38 

SDG3.4: NCDs 6,417,832  24,084,582,837  50.83 

SDG3.6: Traffic injuries 341,544  1,281,734,417  2.7 

Total for SDG-related 12,627,303 47,387,208,551 100 

National Total 17,856,955  67,012,790,388    

Sources: *DALYs data from IHME database (Global Burden of Disease Collaborative Network, 2017). 
**Monetary value of DALYs lost (Int$ or PPP) and ***Percent are authors estimates.   

 

Estimates of Reductions in Monetary Value of DALY Losses in Kenya if the Five SDG 3 

Related Targets Are Achieved by 2030 

Table 6 presents the monetary value of DALYs lost in 2017, monetary value of DALYs lost in 2030 and 

envisaged monetary reductions distributed by SDG health conditions.  

Table 6: Monetary value of DALYs lost distributed by SDG health conditions 

Health condition/diseases 

(A). Monetary Value 
of DALYS lost in 
2017 (Int$) 

(B). Monetary 
Value of DALYS 
lost in 2030 (Int$) 

(C). Reduction in 
Monetary Value of 
DALYS lost in 2030 
(Int$) [C=A-B)] 

SDG 3.1: Maternal disorders 919,956,631  126,268,557  793,688,074  

SDG 3.2: Neonatal disorders 6,588,173,277  3,764,670,444  2,823,502,833  

SDG 3.3: Tuberculosis  2,324,617,815  232,461,781  2,092,156,033  

SDG 3.3: HIV/AIDS 10,471,190,093  4,759,631,861  5,711,558,233  

SDG 3.3: Malaria 1,091,772,390  109,177,239  982,595,151  

SDG 3.3: Acute hepatitis  178,030,859  63,582,449  114,448,409  

SDG 3.3: NTDs (a+b..+l) 447,150,232  111,787,558  335,362,674  

(a). Schistosomiasis 220,314,394  55,078,598  165,235,795  

(b). Intestinal nematode 
infections 55,333,984  13,833,496  41,500,488  

(c).Leishmaniasis 44,498,104  11,124,526  33,373,578  

(d). Cysticercosis 35,821,824  8,955,456  26,866,368  

(e).Rabies 25,760,440  6,440,110  19,320,330  
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(f).Dengue 14,136,229  3,534,057  10,602,172  

(g).Yellow fever 12,394,580  3,098,645  9,295,935  

(h).Trachoma 3,781,714  945,429  2,836,286  

(i).Lymphatic filariasis 2,320,028  580,007  1,740,021  

(j).Cystic echinococcosis 559,598  139,899  419,698  

(k).Leprosy 197,041   49,260  147,781  

(l).Other neglected tropical 
diseases 32,032,296  8,008,074  24,024,222  

SDG 3.4: Non-communicable 
diseases (a+b+c+..+l) 24,084,582,837  16,056,468,840  8,028,113,997  

(a). Neoplasms 2,596,076,616  1,730,726,397  865,350,218  

(b). Cardiovascular Diseases 3,567,563,123  2,378,387,307  1,189,175,816  

(c) Chronic respiratory 
diseases 1,205,075,880  803,387,937  401,687,943  

(d). Digestive diseases 2,639,735,063  1,759,832,175  879,902,889  

(e).Neurological Disorders 1,962,721,321  1,308,487,423  654,233,898  

(f). Mental Disorders 2,463,518,824  1,642,354,095  821,164,730  

(g). Substance Use Disorders 521,794,946  347,865,036  173,929,909  

(h). Diabetes and Kidney 
Diseases 1,759,422,548  1,172,954,230  586,468,318  

(i). Skin and Subcutaneous 
Diseases 1,139,408,497  759,609,463  379,799,034  

(j). Sense Organ Diseases 1,020,302,380  680,204,988  340,097,392  

(k). Musculoskeletal Disorders 1,656,194,793  1,104,135,383  552,059,410  

(l).Other non-communicable 
diseases 3,552,768,846   2,368,524,406  1,184,244,439  

SDG 3.6: Transport injuries 1,281,734,417  640,867,208  640,867,208  

TOTAL (INT$) 47,387,208,550  25,864,915,938  21,522,292,613  

 

We estimate that full attainment of the five SDG 3 targets would lead to a 45.42% decrease in the 

monetary value of DALYs lost by 2030. 

Discussion 

Key findings 

The 17,856,955 DALYs lost among people of all ages in 2017 had a total monetary value of Int$ 

67,012,790,388. Of which, 56.64% was attributed to communicable, maternal, neonatal, and 

nutritional diseases; 35.94% to non-communicable diseases; and 7.42% to injuries. Close to half of the 

monetary value of DALYs lost was incurred by the 15-59 years old. We estimate that full attainment 

of the five SDG 3 targets would lead to a Int$ 21.52 billion (45.42%) decrease in the monetary value of 

DALYs lost by 2030. 

SDG 3.1 and SDG 3.2: Maternal and neonatal disorders 

Were Kenya to fully attain SDG targets 3.1 and 3.2 by 2030, the country would annually prevent loss 

of DALYs with a monetary value of Int$ 793,688,074. That kind of saving might be achieved if the both 

the national road map for accelerating the attainment of the MDGs related to maternal and newborn 

health (Republic of Kenya, 2010a); and the reproductive, maternal, newborn, child and adolescent 
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health (RMNCAH) investment framework (Republic of Kenya, 2016a) are fully implemented in all the 

47 Administrative Counties. The latter document was informed by the global strategy for women’s, 

children’s and adolescents’ health (2016-2030) (Every Woman Every Child, 2015), the UN General 

Assembly (UNGA) resolution on the girl child (UN, 2017a), the UNGA resolution on the right to food 

(UN, 2017b), and the World Health Assembly resolution on immunization (WHO, 2017e). 

SDG 3.3: Tuberculosis, HIV/AIDS, Malaria, Acute hepatitis and NTDs 

The realization of SDG target 3.3 by 2030 would annually save Kenya DALYs with a monetary value of 

Int$ 2,092,156,033 from TB, Int$ 5,711,558,233 from HIV/AIDS, Int$982,595,151 from malaria, Int$ 

114,448,409 from Acute Hepatitis and Int$335,362,674 from NTDS. In other words, the country stands 

to save DALYs worth Int$7.144 billion. 

The saving could be made through full implementation the Kenya’s AIDS strategic framework 

2014/2015 - 2018/2019 (Republic of Kenya, 2014a); national strategic plan for tuberculosis, leprosy 

and lung health 2019-2023 (Republic of Kenya, 2018a); HIV and AIDS/STI and TB multisectoral strategic 

plan and implementation framework 2015 – 2020 (East African Community, 2015); malaria strategy 

2019—2023 (Republic of Kenya, 2018b); malaria communication strategy 2016-21 (Ministry of Health, 

2016); guidelines for the treatment of chronic hepatitis B and C viral infections (Ministry of Health, 

2014a); national strategic plan for control of neglected tropical diseases 2016-2020 (Republic of 

Kenya, 2015a); and national health promotion strategy (Ministry of Health, 2012). 

The implementation of communicable diseases strategies and plans is buttressed with pertinent legal 

framework, including the Health Act (Republic of Kenya, 2017a); Public Health Act (Republic of Kenya, 

2012a); HIV and AIDS prevention and control Act (Republic of Kenya, 2012b); the sexual offences Act 

(Republic of Kenya, 2012c); and the malaria prevention Act (Republic of Kenya, 2012d).  

At the global level, United Nations General Assembly (UNGA) declared political commitment for the 

fight against HIV/AIDS (UN, 2016a), malaria (UN, 2018a), TB (UN, 2018b), and NTDs (WHO, 2017f; UN, 

2017c). 

SDG 3.4: Non-communicable diseases 

Should Kenya fully reduce by one third epidemiological burden from NCDs by 2030 (SDG3 target 3.4), 

it would save DALYs valued at Int$ Int$ 8,028,113,997. Such a saving might be realized via full 

implementation of the national health policies, strategic plans and guidelines. For instance, the Kenya 

national health policy 2014-2030 (Republic of Kenya, 2014b; the Kenya health sector strategic and 

investment plan (KHSSIP) (Republic of Kenya, 2014c); the national strategy for the prevention and 

control of NCD 2015 – 2020 (Republic of Kenya, 2015b); the national nutrition action plan 2012-2017 

(Republic of Kenya, 2012e); mental health policy 2015 – 2030 (Republic of Kenya, 2016b); the national 

cancer control strategy 2017 – 2022 (Republic of Kenya, 2017b); the national cancer screening 

guidelines (Republic of Kenya, 2018c); the national guidelines for cardiovascular diseases management  

(Republic of Kenya, 2018d); the national diabetes strategy 2010-2015 (Republic of Kenya, 2010b); the 

national physical activity action plan (Republic of Kenya, 2018e); and the national guidelines for 

healthy diets and physical activity (Republic of Kenya, 2017c) provide pertinent guidance for 

attenuating the disease burden from NCDs.  

The development of Kenyan policies and strategic documents were partially informed by the World 

Health Assembly (WHA) resolutions on physical activity (WHO, 2018a); infant and child feeding (WHO, 

2018b); rheumatic fever and rheumatic heart disease (WHO, 2018c); cancer prevention and control 
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(2017g); global strategy for the prevention and control of NCD (WHO, 2000); and action plan for the 

prevention and control of NCDs (WHO, 2013). 

The implementation of NCD strategies and plans is strongly anchored in various legal instruments, 

such as, the Kenya Constitution (Republic of Kenya, 2010c); the cancer prevention and control Act 

(Republic of Kenya, 2012f); the tobacco control Act (Republic of Kenya, 2012g); and the Alcoholic 

Drinks Control Act (Republic of Kenya, 2012h).  

At the global level, in 2018 and 2012, the United Nations General Assembly committed to provide 

strategic high-level leadership through whole-of-government and health-in-all-policies approaches for 

scale-up of the prevention and control of NCDs (UN, 2018c; UN, 2012).  

SDG 3.6: Transport injuries 

Incase Kenya succeeded in reducing by half the epidemiological burden from road accidence, it would 

reduce DALYs with a monetary value of Int$640,867,208. With a view to stemming the tide of deaths 

and injuries associated with transport injuries, the country developed a policy, strategy and action 

plan for road safety (Republic of Kenya, 2009; Republic of Kenya, 2015c) and the violence and injury 

prevention and control action plan 2018-2022 (Republic of Kenya, 2018f) consisting of the following 

five components: 

a) Road safety management: including road safety coordination and management, 

mainstreaming, funding, data systems, research, and monitoring and evaluation. 

b) Safer road and mobility: encompassing development and maintenance of safer road, and the 

vulnerable road users. 

c) Safer vehicles: covering vehicle safety standards and compliance, and public transport 

regulations. 

d) Safer road users: incorporating driver training, testing and licensing; road safety legislations 

and regulations; traffic law enforcement; road safety awareness/ public education; and road 

safety, children and education. 

e) Post-crash care: availability and accessibility to emergency services and rehabilitation. 

Kenya’s national transport and safety authority Act No. 33 of 2012 provides the legal framework for 

implementation of the above mentioned policy, strategy and plan (Republic of Kenya, 2014d). 

Kenya’s road safety policy framework is underpinned by the UNGA resolution A/RES/64/255 that 

proclaims the period 2011–2020 as the Decade of Action for Road Safety (UN, 2010). The UNGA 

resolutions A/RES/72/271 (UN, 2018d) and A/RES/70/260 (UN, 2016b) both entitled “improving global 

road safety” provides further political support for sustained implementation of strategies for curbing 

transport related deaths and non-fatal injuries of people. 

Limitations of the study 

The study reported in this paper has limitations related to accuracy of mortality and disability data 

upon which DALY estimations are based; weaknesses of the GDP calculations; and shortcomings of 

the human capital approach. 

Firstly, in Kenya civil registration of births and deaths is a National Government function based in the 

Ministry of Interior and Coordination of National government. The process hinges on a community-

based system of civil registration, where Assistant Chiefs (Local government administrators) record in 

register books births and deaths occurring at home, while health workers record those occurring at 

health facility (Republic of Kenya, 2012i). In some cases, due to ignorance of Government’s 
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requirement, parents might not report births and deaths that occur at home. And even when parents 

(or next of kin) report deaths occurring at home, the cause of death might be wrong, since often there 

are no inquiries as to cause of death. For these reasons, the mortality statistics upon which YLL 

calculations are based might not be accurate. According to WHO (WHO, 2019a) completeness of cause 

of death data in the WHO African region was about 6% between 2009-2017 due to weak civil 

registration systems in countries. The GBD 2017 Mortality Collaborators (GBD 2017 Mortality 

Collaborators, 2018) and GBD 2017 Cause of Death Collaborators (GBD 2017 Cause of Death 

Collaborators, 2018) discuss limitations related to accuracy of the mortality and causes of death data 

used the Global Burden of Disease Study 2017 study. The GBD 2017 Disease and Injury Incidence and 

Prevalence Collaborators (GBD 2017 Disease and Injury Incidence and Prevalence Collaborators, 2018) 

expounds on the shortcomings of the national data used in estimating YLD for various diseases and 

injuries. Therefore, as explained clearly by the GBD 2017 DALYs and HALE Collaborators, DALY 

estimates are influenced by availability and quality of data for YLL and YLD (GBD 2017 DALYs and HALE 

Collaborators, 2018). 

Second, GDP as a measure of wellbeing of societies has weaknesses, such as, ignoring economic, 

social, political and ecological inequalities and their ramifications (Stiglitz, Sen & Fitttousi, 2009); does 

not factor-in quality of life, happiness and wellbeing; disregards negative environmental 

consequences of economic production processes (Giannetti, Agostinho, Almeida & Huisingh, 2015); 

and omits non-marketed services (Freimann, 2016), e.g. contribution of homemakers, including 

cooking, cleaning, washing, fetching water, hewing firewood, cultivating, inculcating societal values, 

childcare, caring for the elderly, nursing the sick at home, etc.   

Finally, unlike the willingness-to-pay/willingness-to-accept approach proffered by some economists, 

the HCA does not take into account strength of individual preferences to either avert (or accept) the 

risk of incurring a DALY loss (Jones-Lee, 1985; Mishan, 1971); and strictly applied HCA would value 

DALY losses occurring among anyone below the minimum working age and past retirement age at 

zero (Jones-Lee, 1985).  

In order to avoid discriminating against people below the working age, the homemakers, the 

unemployed and the retired, the current study did not adjust the net GDP per capita for those factors. 

Thus, every DALY was valued at the same net GDP per capita, irrespective of the age and employment 

status. 

Conclusions 

In 2017 the DALYs lost in Kenya had a monetary value equivalent to 34.8% of the national 2019 GDP. 

Full attainment of the disease and injuries related SDG 3 targets would lead to a 45.42% decrease in 

the monetary value of SDG3 targets-related DALYs lost by 2030. There exist national health-related 

legislations, policies, strategies and plans which if fully funded and implemented would enable Kenya 

to strengthen its health system and health programmes, and consequently, assure universal health 

coverage of essential health services related to SDG3 targets. 

Therefore, there is urgent need for health policy-makers to use the kind of evidence reported in this 

paper to advocate among public and private sectors for increased spending on health development to 

the levels recommended by Stenberg et al., 2017. 
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Figure 1: Disability-Adjusted-Life-Years (DALY) lost from all causes in Kenya in 2017 
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Figure 2: Distribution of the monetary Value of DALYs lost from all causes by age groups in Kenya 

(2019 Int$ or PPP) 
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Figure 3: Monetary value of DALYs lost from communicable, maternal, neonatal, and nutritional 

diseases in Kenya (2019 Int$ or PPP) 
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Figure 4: Monetary value of DALYs lost from neoplasms (cancer) in Kenya (2019, Int$ or PPP) 
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Figure 6: Monetary value of DALYs lost from digestive diseases in Kenya (2019 Int$ or PPP) 
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Figure 7: Monetary value of DALYs lost from mental disorders in Kenya (2019 Int$ or PPP) 
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Figure 8: Monetary Value of DALYs lost from injuries in Kenya (2019 Int$ or PPP)  
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