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Introduction

Kenya is one of the six partner states of the East African 
Community (EAC) regional intergovernmental organization 
(EAC, 2019). It has a population of 49.4 million people, that 
is, 27.6% of the EAC population (International Monetary 
Fund [IMF], 2019). The country had a total gross domestic 
product (GDP) of International Dollars (Int$) 192.3 billion 
and a GDP per capita of Int$3,896.

In 2017, Kenya had a total of 17,856,955 disability-
adjusted life years (DALY) from all causes (Global Burden 
of Disease Collaborative Network, 2018). Out of which, 
57% resulted from communicable, maternal, neonatal, and 
nutritional diseases (CMNND); 36% from noncommunica-
ble diseases (NCDs); and 7% from injuries. Figure 1 portrays 
the DALYs from all causes by 23 age groups.

The substantial loss of DALYs in Kenya could be due to 
two systemic weaknesses. First, the inefficiently performing 
national health system. Kenya’s health system consists of a 
total of 6,655 health facilities, which includes 3,384 (50.8%) 
owned by the government and 3,271 (49.2%) by the private 
sector (World Health Organization [WHO], 2017b). The 
country has a health workforce density of 2.0 medical doc-
tors per 10,000 population, and 15.4 nursing and midwifery 
personnel per 10,000 population. Kenya’s health workforce 

densities are 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 
(WHO, 2019b).

Masters et  al. (2014) facility survey of pharmaceutical 
availability across levels of care in Kenya found 18% of 
essential medicines were out of stock in referral hospitals, 
26% in district hospitals, 29% in subdistrict hospitals, 33% 
in health centers, and 39% in dispensaries.

In 2016, per capita total current health expenditure 
(CHE) on health in Kenya was US$ 66 (WHO, 2019a). 
Approximately US$ 24 per capita was from domestic gen-
eral 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 (maxi-
mum) 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).

Second, there is a challenge of suboptimal population 
coverage of systems that provide services for addressing 
social determinants of health, for example, education, food 
and nutrition, housing, water, sanitation, and physical secu-
rity. Due to inadequate nutrition, the prevalence of stunting 
and wasting in children under 5 years old was 26.2% and 
4.2%, respectively (WHO, 2019b). About 21.3% of 
adults (ages 15 and older) are illiterate (United Nations 
Development Programme [UNDP], 2018). About 5.3% of 
households live in slums (Republic of Kenya, 2013). About 
41.5% of the population uses water unprotected from out-
side contamination, and 70% do not use improved sanita-
tion facilities (UNDP, 2018). In the perceptions of individual 
well-being survey, 54% of women and 64% of men indi-
cated they felt safe; the homicide rate is 4.9 per 100,000 
people (UNDP, 2018).

As a result of under-investment in the national health sys-
tem, Kenya’s universal health coverage (UHC) index was 
57%, implying essential health services (reproductive, mater-
nal, newborn and child health; infectious diseases; NCDs) 
coverage gap of 43% (WHO, 2019b). This gap calls for unre-
lenting evidence-based advocacy within the Kenyan govern-
ment, 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 (Lee et al., 2019; Schofield 
et al., 2019; Scholten et al., 2014; Tachkov et al., 2017) and 

developing countries (Kirigia et al., 2017; Kirigia & Mwabu, 
2018a) used monetary value of DALY evidence to make a 
case for increased investment into the health system and 
health programs interventions. To date, no study in Kenya 
has attempted to estimate the total monetary value of DALYs 
from all causes and among all the age groups.

The specific objectives of this study were as follows:

(a)	 to estimate the monetary value of DALYs from all 
causes in 2017 with the ongoing implementation of 
the United Nations [UN] SDG3 on health (UN, 2015);

(b)	 to appraise the monetary value of DALYs from 
SDG3-related diseases and injuries targets in 2030;

(c)	 to calculate the reductions in the monetary value of 
DALYs in Kenya, assuming diseases and injuries 
related to SDG3 targets are achieved by 2030.

Methods

Study Site and Disease Categories

The analysis focussed on DALY estimates for all (162)  
diseases in Kenya in 2017 (Global Burden of Disease 
Collaborative Network, 2018). These diseases included 39 
CMNND; 106 NCDs, which consisted of 30 neoplasms 
(cancers), 11 cardiovascular diseases, 5 (five) chronic respi-
ratory diseases, 10 digestive diseases, 7 (seven) neurologi-
cal disorders, 10 mental disorders, 2 (two) substance 
abuse, 3 (three) diabetes and kidney diseases, 12 skin and 
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Figure 1.  The disability-adjusted life years (DALYs) from all causes by age groups in Kenya in 2017.
Note. The Early neonatal = 0–6 days; late neonatal = 7–27 days; and postneonatal = 28–364 days (Institute for Health Metrics and Evaluation, 2018).
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subcutaneous diseases, 3 (three) sense organ diseases, 6 (six) 
musculoskeletal disorders, 7 (seven) other NCDs; and 17 
injuries. Figure 2 shows the DALYs in Kenya by disease 
categories.

Murray (1994) defines the DALY as “. . . an indicator of 
the time lived with a disability and the time lost due to pre-
mature mortality” (p. 441). We used DALY estimates for 
Kenya from the Global Burden of Disease (GBD) 2017 study 
(Global Burden of Disease Collaborative Network, 2018).

As the ministry of finance policy-makers and the major-
ity of private sector Chief Executive Officers are not public 
health specialists, they have a challenge understanding pub-
lic health indices such as the DALY. The dearth of under-
standing of such an index puts the health sector policy-makers 
at a disadvantage when advocating for sustaining (or 
increasing) resource allocations to health as opposed to the 
so-called “economically productive” sectors (World Health 
Organization Regional Office for Africa [WHO/AFRO], 
2006). Therefore, this study attempts to convert the DALYs 
into their monetary equivalents to enable health sector pol-
icy-makers to use the language that those who control public 
and private sector budgets understand.

SDG3 Disease-Related Targets

Table 1 contains the disease-related SDG3 targets and 
expected percentage reductions for Kenya, assuming these 

targets are attained by the end of 2030. These percentages 
were used in estimating the monetary value of DALYs losses 
that would be averted following the implementation of inter-
ventions that would lead to the achievement of SDG3 targets 
3.1, 3.2, 3.3, 3.4, and 3.6.

Human Capital Approach/Net Output Analytical 
Framework

The Organisation for Economic Co-operation and 
Development (OECD, 2001, p. 18) defines human capital as 
“The knowledge, skills, competencies, and attributes (includ-
ing physical, emotional and mental health) embodied in indi-
viduals that facilitate the creation of personal, social and 
economic well-being.” Premature mortality and nonfatal dis-
ability from any disease or injury erodes the health stock of 
Kenyans, and hence, their human capital.

More than 300 years ago, Sir William Petty pioneered the 
application of the human capital approach (HCA) in valuing 
human lives (Petty, 1699). Since then, Fein (1958), Mushkin 
and Collings (1959), Weisbrod (1971), Landefeld and Seskin 
(1982), Chisholm et  al. (2010), and 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 the monetary 
valuation of DALYs among 15- to 59-year olds (Kirigia & 
Mwabu, 2018a) and the elderly (Kirigia et  al., 2017) in 
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Figure 2.  The disability-adjusted life years (DALYs) in Kenya by disease categories in 2017.
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Kenya in 2015. Subsequently, the framework was employed 
to value the DALYs in 2015 within the Arab Maghreb Union 
(Muthuri et  al., 2018), the Central African Economic and 
Monetary Community (Kirigia et  al., 2019), and the EAC 
(Kirigia & Mwabu, 2018b). A similar framework was applied 
in estimating the aggregated productivity cost of DALYs in 
Africa in 2015 (WHO/AFRO, 2019c).

We choose to use the HCA to monetarily value DALYs 
due to the availability of data on per capita GDP, CHE per 
capita, and DALYs on all the countries in the African conti-
nent (Kirigia & Mwabu, 2018a; WHO/AFRO, 2019c).

Estimation of the Monetary Value of DALYs From 
All Causes in 2017

Kenya’s total monetary value of DALYs (TMVDALY2017) from 
162 diseases and injuries in 2017 was obtained through a sum-
mation of the monetary value of DALY from each ith dis-
ease or injury (MVDALYi). This was expressed as follows:

	 TMVDALY NHGPC DALY
i

n

Int n2017

1

162

= ×( )
=

=

∑ $
	 (1)
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=

=

∑
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 is the summation of monetary values of DALYs 
from the first to the one-hundred sixty-second disease (or 
injury); NHGPCInt$ is the nonhealth GDP calculated by sub-
tracting CHE per person from the GDP per capita in Kenya; 

MVDALYn is the monetary value of DALYs from disease  
(or injury) n (n = 1,.  .  .,162) in Kenya; and DALYn is the 
number of DALYs from nth disease in Kenya (Kirigia & 
Mwabu, 2018a).

Estimation of the Monetary Value of DALYs From 
SDG3-Related Health Conditions Diseases in 
2030

Kenya’s monetary values of DALYs in 2030 were estimated 
assuming the SDG targets for maternal mortality ratio 
(MMR; Target 3.1); neonatal mortality (Target 3.2); HIV/
AIDS, tuberculosis, malaria, neglected tropical diseases 
(NTDs) and viral hepatitis deaths (target 3.3); NCD mortal-
ity (target 3.4); and injury mortality (target 3.6) would be 
realized. We used Equation 2 to estimate the expected reduc-
tion in monetary values of DALYs from each jth SDG3-
related health condition (HC):
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where MVDALYHCj2030 is the monetary value of DALYs in 
Kenya from jth health condition in 2030; MVDALYHCj2017 is 
the monetary value of DALYs in Kenya from jth health 

Table 1.  Health SDG3 Targets and Expected Percentage Reductions for Kenya.

Target Description
Percentage reductions in 

SDG targets

SDG3.1 By 2030, reduce the global maternal mortality ratio to less than 70 per 100,000 live births 
(United Nations [UN], 2015; WHO, 2019b). Average Annual Rate of Reduction (AARR) 
formula (UNICEF, 2007).

86.27%
(AARR = 13.225%)

SDG3.2 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 (UN, 2015; WHO, 2019b).

42.857%
(AARR = 3.9184%)

SDG3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria, and neglected tropical diseases 
and reduce hepatitis, water-borne diseases and other communicable diseases (UN, 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, 2015b, 2017g).

90%
(AARR = 15.166%)

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

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, 2018; 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).

 

SDG3.4 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, 2018; UN, 2015).

33.3%
(AARR = 2.855%)

SDG3.6 By 2020, halve the number of global deaths and injuries from road traffic accidents (Global 
Burden of Disease Collaborative Network, 2018; UN, 2015; WHO, 2019b).

50%
(AARR = 7.0905%)

Note. The AARR is the average relative percent decrease per year in prevalence or rate (UNICEF, 2007). SDG = sustainable development goal.
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condition in 2017; and HCjTARGET is the jth health condition 
DALYs in 2030 if health condition target is achieved in 
Kenya. We have assumed that the implied percentage reduc-
tions in DALYs would be similar to mortality reductions 
because the SDG3 disease-related targets are couched in 
terms of mortality reductions (Kirigia & Mwabu, 2018b).

We illustrate below how the monetary value of DALYs 
from maternal disorders (MDs) in 2030 ( )MVDALYMD2030  
was estimated. From Equation 1, the monetary value of 
DALYs from MDs in 2017 (MVDALYMD2017) was equal to 
Int$ 919,956,631. The MMR for Kenya was 510 per 100,000 
live births in 2017 (MDD2017), and SDG target 3.1 is to 
reduce the MMR to 70 per 100,000 live births by 2030 
(MDDT3.1). Therefore,
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Estimation of Monetary Value of DALY 
Losses Averted by 2030

There are two ways for estimating potential reductions (sav-
ings) in the monetary value of DALYs following the full 
attainment of each of the five SDG3 targets. First, the saving 
in the monetary value of DALYs from jth health condition 
( )MVDALYHCj2030  can be obtained as the difference between 
the monetary value of DALYs in 2017 ( )MVDALYHCj2017  
and the monetary value of expected DALYs in 2030 
( )MVDALYHCj2030  from the same condition (Kirigia & 
Mwabu, 2018b), that is,
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For example, the potential reduction/savings in the mon-
etary value of DALYs from MDs ( )MVDALYMD SAVINGS−  was 
estimated as follows:

MVDALY MVDALY MVDALYMD SAVINGS MD MD− = −( )2017 2030

= −( ) =919 956 631 126 268 557 793 688 074, , , , $ , ,Int . Second, 
the savings in the monetary value of DALYs from jth health 
condition ( )MVDALYHCj2030  can also be obtained by multi-
plying MVDALYHCj2017  by the relevant percentage reductions 

in SDG3 targets (%RHCj) contained in Table 1. In the above 
example, since the MVDALYMD2017 =  Int 919 956 631$ , ,  
and the percentage reduction for MDs is 86.2745098%, 
MVDALYMD SAVINGS−  can be calculated as follows:
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Data Sources and Software

The DALYs data estimates for the 162 causes for Kenya 
were from the GBD 2017 study (Global Burden of Disease 
Collaborative Network, 2018); data on GDP per capita 
(Int$3,896) from the IMF world economic outlook database 
(IMF, 2019); and data on the CHE of per person (Int$144) 
from the WHO Global Health Expenditure Database (WHO, 
2019a). The NHGPCInt$ = Int$3,896 − Int$144 = Int$3,752. 
The analysis of the five equations developed in the preceding 
subsection was conducted using Excel Software belonging to 
Microsoft (New York).

Results

Estimates of the Monetary Value of DALYs in 
Kenya in 2017

All diseases.  Kenya had a total of 17,856,955 DALYs 
among people of all ages in 2017 (Global Burden of  
Disease Collaborative Network, 2018). Those DALYs had 
a total monetary value of Int$ 67,012,790,388; and an 
average value of Int$ 3,753 per DALY. Approximately, 
56.6% emanated from communicable, maternal, neonatal, 
and nutritional diseases; 35.94% from NCDs; and 7.42% 
from injuries.

Figure 3 displays the monetary value of DALYs from all 
causes by age groups. The people aged 14 years and below 
bore DALYs valued at Int$ 25,964,877,620 (38.7%); the 15 
to 59 years olds bore DALYs valued at Int$ 32,888,431,641 
(49.1%); and those aged above 59 years incurred DALYs 
valued Int$ 8,159,481,127 (12.2%).

Communicable, maternal, neonatal, and nutritional diseases.  
Figure 4 depicts the monetary value of DALYs related to 
some CMNND categories. Out of the total monetary value 
of DALYs from CMNND of Int$37,952,637,789, 28.6% 
resulted from HIV/AIDS and sexually transmitted infections; 
19.8% from maternal and neonatal infections; 19.0% from 
respiratory infections and tuberculosis; 15.5% from enteric 
infections; 8.2% from other infectious diseases; 4.9% from 
nutritional disorders; and 4.1% from NTDs and malaria. 
Supplemental Additional File 1 presents the monetary values 
of DALYs associated with individual CMNND health con-
ditions. Five health conditions (HIV/AIDS, neonatal disor-
ders, diarrhoeal diseases, lower respiratory infections, and 
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tuberculosis) alone accounted for 76% of the total monetary 
value of DALYs from CMNND.

NCDs.  Figure 5 shows the monetary values of DALYs 
from key categories of NCDs. Of the total of DALYs from 
NCDs valued at Int$ 24,084,582,837, 14.8% were attrib-
uted to cardiovascular diseases; 11.0% to digestive diseases; 
10.8% to neoplasms (cancers); 10.2% to mental disorders; 
8.1% to neurological disorders; 7.3% to diabetes and kidney 
diseases; 6.9% to musculoskeletal disorders; 5.0% to chronic 
respiratory diseases; 4.7% to skin and subcutaneous dis-
eases; 4.2% to sense organ diseases; 2.2% to substance use 
disorders; and 14.8% to other NCDs. Supplemental Addi-
tional File 2 contains a breakdown of the monetary value 
of DALYs from individual NCDs. Congenital birth defects, 
stroke, ischaemic heart disease, cirrhosis and other chronic 
liver diseases, and diabetes mellitus account for 31% of the 
monetary value of DALYs from NCDs.

Injuries.  All forms of injuries resulted in DALYs valued 
at Int$ 4,975,569,762 (see Figure 6). Out of the total mon-
etary value of DALYs from injuries, unintentional injuries 
accounted for Int$2.08 billion (42%), self-harm and interper-
sonal violence for Int$1.6 billion (32%), and transport injuries 
for Int$1.3 billion (26%). Seventy percent of the monetary 

value of DALYs from injuries was attributed to road injuries 
(23%), interpersonal violence (19%), falls (12%), self-harm 
(10%), and exposure to mechanical forces (6%).

Monetary Value of DALYs in 2017 From Five 
SDG3-Related Targets

In 2017 SDG-related health conditions and diseases were 
associated with 12,627,303 DALY, which had a monetary 
value of Int$ 47,387,208,551 (70.7%). As indicated in 
Table 2, NCDs, HIV/AIDS, and neonatal disorders accounted 
for 86.83% of the monetary value of SDG-related DALYs.

Estimates of Reductions in Monetary 
Value of DALY Losses in Kenya if  
the Five SDG3-Related Targets  
Are Achieved by 2030

Table 3 presents the monetary value of DALYs in 2017, the 
monetary value of DALYs in 2030, and envisaged monetary 
reductions by SDG health conditions.

We estimate that the full attainment of the five SDG3 tar-
gets would lead to a 45.42% decrease in the monetary value 
of DALYs by 2030.
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Figure 3.  The monetary value of disability-adjusted life years (DALYs) from all causes by age groups in Kenya (Int$ 2019).
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Discussion

Key Findings

The 17,856,955 DALYs among people of all ages in 2017 had 
a total monetary value of Int$ 67,012,790,388. Of these, 

56.6% was attributed to CMNND, 35.94% to NCD, and 7.4% 
to injuries. The 15- to 59-year olds incurred close to half of the 
monetary value of DALYs. We estimate that the attainment of 
the five SDG3 targets would lead to an Int$ 21.5 billion 
(45.4%) decrease in the monetary value of DALYs by 2030.
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SDG3.1 and SDG3.2: Maternal and Neonatal 
Disorders

Were Kenya to attain the 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 both the national road map for acceler-
ating the attainment of the millennium development goals 
(MDGs) related to maternal and newborn health (Republic 
of Kenya, 2010c); and the reproductive, maternal, newborn, 
child, and adolescent health (RMNCAH) investment frame-
work (Republic of Kenya, 2016b) is fully implemented in 
all the 47 Administrative Counties. The global strategy for 
women’s, children’s, and adolescents’ health (2016–2030) 
(Every Woman Every Child, 2015); the United Nations 
General Assembly (UNGA) Resolutions on the girl child 
(UN, 2017a) and the right to food (UN, 2017c); and the 
World Health Assembly (WHA) Resolution on immuniza-
tion (WHO, 2017f) underpinning the implementation of the 
national roadmap and framework to end preventable mater-
nal and neonatal deaths.

SDG3.3: Tuberculosis, HIV/AIDS, Malaria, Acute 
hepatitis, and NTDs

The realization of SDG target 3.3 by 2030 would annu-
ally 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 
of Kenya’s AIDS strategic framework 2014/2015 to 
2018/2019 (Republic of Kenya, 2014a); the HIV and AIDS 
research agenda 2014/15 to 2018/19 (Republic of Kenya, 
2014b); the national strategic plan for tuberculosis, lep-
rosy, and lung health 2019 to 2023 (Republic of Kenya, 
2018f); the HIV and AIDS/STI and TB multisectoral stra-
tegic plan and implementation framework 2015 to 2020 
(EAC, 2015); the malaria strategy 2019 to 2023 (Republic 
of Kenya, 2018a); the malaria communication strategy 
2016-21 (Ministry of Health, 2016); the guidelines for the 
treatment of chronic hepatitis B and C viral infections 
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Figure 5.  The monetary value of disability-adjusted life years (DALYs) from noncommunicable diseases in Kenya (Int$ 2019).
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(Ministry of Health, 2014a); the national strategic plan for 
control of NTDs 2016 to 2020 (Republic of Kenya, 2015a); 
and the national health promotion strategy (Ministry of 
Health, 2012).

A pertinent legal framework, including the Health Act 
(Republic of Kenya, 2017a), the Public Health Act (Republic 
of Kenya, 2012g), the HIV and AIDS prevention and control 
Act (Republic of Kenya, 2012d), the sexual offenses Act 
(Republic of Kenya, 2012h), and the malaria prevention Act 
(Republic of Kenya, 2012f) buttresses the implementation of 
communicable diseases strategies and plans.

At the global level, the UNGA declared political commit-
ments for the fight against HIV/AIDS (UN, 2016b), malaria 
(UN, 2018a), TB (UN, 2018c), and NTDs (UN, 2017b; 
WHO, 2017e), which provide high-level political backing 
for the implementation of pertinent national policies, strate-
gies, and plans.

SDG3.4: NCDs

If Kenya reduces the epidemiological burden from NCDs by 
one-third by 2030 (SDG3 target 3.4), it will save DALYs 
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Figure 6.  The monetary value of disability-adjusted life years (DALYs) from injuries in Kenya (Int$ 2019).

Table 2.  Monetary Value of DALYs in 2017 From Five SDG3-Related Targets (2019 Int$).

SDG3 targets DALYs in 2017a Monetary value of DALYs (Int$ or PPP)b Percentc

SDG3.1: Maternal disorders 245,142 919,956,631 1.9
SDG3.2: Neonatal disorders 1,755,556 6,588,173,277 14.0
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 4.9
SDG3.3d: NTDs 119,153 447,150,232 0.9
SDG3.3e: Acute hepatitis 47,440 178,030,859 0.4
SDG3.4: NCDs 6,417,832 24,084,582,837 50.8
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  

Note. DALY = disability-adjusted life years; SDG = sustainable development goal; PPP = purchasing power parity.
aDALYs data from IHME database (Global Burden of Disease Collaborative Network, 2018). bMonetary value of DALYs (Int$ or PPP). cPercent are 
authors estimates.
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worth Int$ 8,028,113,997. The saving is achievable through 
full implementation of the national health policies, strategic 
plans, and guidelines. For instance, the Kenya national health 
policy 2014 to 2030 (the Republic of Kenya, 2014b); the 
Kenya health sector strategic and investment plan (KHSSIP) 
(Republic of Kenya, 2014c); the national strategy for the pre-
vention and control of NCD 2015 to 2020 (Republic of 
Kenya, 2015b); the national nutrition action plan 2012 to 
2017 (Republic of Kenya, 2012e); the mental health policy 
2015 to 2030 (Republic of Kenya, 2016a); the national can-
cer control strategy 2017 to 2022 (Republic of Kenya, 
2017b); the cancer screening guidelines (Republic of Kenya, 
2018b); the guidelines for cardiovascular diseases manage-
ment (Republic of Kenya, 2018c); the national diabetes strat-
egy 2010 to 2015 (Republic of Kenya, 2010b); and the 

physical activity action plan (Republic of Kenya, 2018e) 
plus the guidelines for healthy diets and physical activity 
(Republic of Kenya, 2017c).

The WHA resolutions on physical activity (WHO, 
2018c); infant and child feeding (WHO, 2018a); rheumatic 
fever and rheumatic heart disease (WHO, 2018b); cancer 
prevention and control (WHO, 2017a); global strategy for 
the prevention and control of NCD (WHO, 2000); and 
action plan for the prevention and control of NCDs (WHO, 
2013) informed the development of Kenyan policies and 
strategic documents.

Various national legal instruments, such as the Kenya 
Constitution (Republic of Kenya, 2010a), the cancer preven-
tion and control Act (Republic of Kenya, 2012c), the tobacco 
control Act (Republic of Kenya, 2012i), and the alcoholic 

Table 3.  Monetary Value of DALYs by SDG Health Conditions.

Health condition/diseases
(A). Monetary value of 
DALYs in 2017 (Int$)

(B). Monetary value of 
DALYs in 2030 (Int$)

(C). Reduction in monetary value 
of DALYs in 2030 (Int$) [C=A-B)]

SDG3.1: Maternal disorders 919,956,631 126,268,557 793,688,074
SDG3.2: Neonatal disorders 6,588,173,277 3,764,670,444 2,823,502,833
SDG3.3: Tuberculosis 2,324,617,815 232,461,781 2,092,156,033
SDG3.3: HIV/AIDS 10,471,190,093 4,759,631,861 5,711,558,233
SDG3.3: Malaria 1,091,772,390 109,177,239 982,595,151
SDG3.3: Acute hepatitis 178,030,859 63,582,449 114,448,409
SDG3.3: 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
  (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
SDG3.4: 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 noncommunicable diseases 3,552,768,846 2,368,524,406 1,184,244,439
SDG3.6: 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

Note. DALY = disability-adjusted life years; SDG = sustainable development goal.
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drinks control Act (Republic of Kenya, 2012a) undergird the 
implementation of NCD prevention and control strategies 
and plans.

At the global level, in 2018 and 2012, the UNGA committed 
to providing strategic leadership through whole-of-government 
and health-in-all-policies approaches for scale-up of the pre-
vention and control of NCDs (UN, 2012, 2018d).

SDG3.6: Transport Injuries

In case Kenya succeeded in reducing by half the epidemio-
logical burden from road accidents, it would reduce DALYs 
with a monetary value of Int$640,867,208. The country 
developed the policy on integrated national transport 
(Republic of Kenya, 2009), the strategy and action plan for 
road safety (Republic of Kenya, 2015c), and the violence and 
injury prevention and control action plan 2018 to 2022 
(Republic of Kenya, 2018d) to stem the tide of deaths and 
injuries associated with transport injuries. The national strat-
egy on road safety consists of the following five components 
(Republic of Kenya, 2015c):

•• Road safety management: Including road safety 
coordination and management, mainstreaming, 
funding, data systems, research, and monitoring and 
evaluation.

•• Safer road and mobility: Encompassing development 
and maintenance of safer roads, and the safeguarding 
of vulnerable road users.

•• Safer vehicles: Includes vehicle safety standards, 
compliance, and public transport regulations.

•• 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.

•• Postcrash care: Involving availability and accessibil-
ity 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 aforementioned national policy, strategies, and plans 
(Republic of Kenya, 2014d).

Kenya’s road safety policy framework is underpinned by 
the UNGA resolution A/RES/64/255 that proclaimed the 
period 2011 to 2020 as the Decade of Action for Road  
Safety (UN, 2010). The UNGA resolutions A/RES/72/271 
(UN, 2018b) and A/RES/70/260 (UN, 2016a) both entitled 
“improving global road safety” provide further political sup-
port for sustained implementation of strategies for curbing 
transport-related deaths and nonfatal injuries of people.

Limitations of the Study

The study reported in this article has some limitations. First, 
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. In  
contrast, health workers record those occurring at a health 
facility (Republic of Kenya, 2012b). In some cases, due to 
ignorance of the Government’s requirement, parents might 
not report births and deaths that occur at home. Furthermore, 
even when parents (or next of kin) report deaths occurring at 
home, the cause of death might be wrong because often there 
are no inquiries as to cause of death.

For these reasons, the mortality statistics upon which 
years of life lost (YLL) calculations are based might not be 
accurate. The completeness of cause of death data in the 
WHO African region was about 6% between 2009 and 2017 
due to weak civil registration systems in countries (WHO, 
2019b). The GBD 2017 Mortality Collaborators (2018) and 
GBD 2017 Cause of Death Collaborators (2018) discuss 
limitations related to the accuracy of the mortality and causes 
of death data used the GBD 2017 study. The GBD 2017 
Disease and Injury Incidence and Prevalence Collaborators 
(2018) expounds on the shortcomings of the national data 
used in estimating years living with a disability (YLD) for 
various diseases and injuries. Therefore, as explained clearly 
by the GBD 2017 DALYs and HALE Collaborators (2018), 
DALY estimates are influenced by the availability and qual-
ity of data for YLL and YLD.

Second, unlike the willingness-to-pay/willingness-to-
accept approach proffered by some economists, the HCA 
does not take into account the strength of individual prefer-
ences to either avert or accept the risk of incurring a DALY 
loss (Jones-Lee, 1985; Mishan, 1971). Furthermore, if 
strictly applied, HCA would value DALY losses occurring 
among anyone below the minimum work age and past retire-
ment age at zero (Jones-Lee, 1985).

Third, GDP as a measure of the well-being of societies has 
weaknesses, such as ignoring economic, social, political and 
ecological inequalities and their ramifications (Stiglitz et al., 
2010); does not capture the quality of life, happiness, and 
well-being; disregards negative environmental consequences 
of economic production processes (Giannetti et  al., 2015; 
Ivkovic, 2016); omitting nonmarketed services, for example, 
the contribution of homemakers, including child care, cook-
ing, cleaning, washing, fetching water, hewing firewood, cul-
tivating, inculcating societal values, caring for the elderly, 
and nursing the sick at home (Card & Mooney, 1977).

Finally, since the SDG3 disease-related targets are framed 
in terms of mortality reductions, we have assumed that the 
implied reductions in DALYs would be similar. Of course, 
the reductions in mortality may not result in equal reductions 
in DALYs. For example, some of the medical interventions 
for chronic diseases (e.g., NCDs) may improve health-related 
quality of life, but may not prolong the life expectancy of 
persons living with those conditions. Therefore, the use of 
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SDG3 disease-related targets may have led to an overestima-
tion of the expected DALY reductions, and hence, expected 
monetary savings.

Conclusions

In 2017, the DALYs in Kenya had a monetary value equiva-
lent to 34.8% of the national 2019 GDP. Full attainment of 
the disease and injuries related to SDG3 targets would lead to 
a 45.4% decrease in the monetary value of DALYs by 2030. 
There exists national health-related legislation, policies, 
strategies, and plans which, if fully funded and implemented, 
would enable Kenya to strengthen its health system and 
health programs, and consequently, assure UHC of essential 
health services related to SDG3 targets.

Therefore, there is an urgent need for health policy-
makers to use the kind of evidence reported in this article to 
advocate among public and private sectors for increased 
spending on health development to the levels recommended 
by Stenberg et al. (2017).

Acknowledgments

R.N.D.K.M. is very grateful for the support and encouragement of 
her PhD thesis supervisors (Dr Flavia Senkubuge and Professor 
Charles Hongoro) at the School of Health Systems and Public 
Health, University of Pretoria, Pretoria, South Africa. The authors 
owe profound gratitude to Jehovah Jireh for meeting all their needs 
in the entire process of the study reported in this paper. The views 
expressed in this paper are exclusively those of the authors and not 
for the institutions of affiliation.

Author Contributions

R.N.D.K.M. and J.M.K. designed the study; reviewed pertinent 
literature; collated data from IHME, IMF and WHO databases; 
analyzed data, and wrote the paper. Both authors read and 
approved the final manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Ethical Approval and Consent to Participate

This study did not involve the use of animal or human data or prod-
ucts. The analysis was based solely on secondary statistical data 
published in the international databases. Therefore, ethical approval 
and consent to participate did not apply to the study reported in this 
article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Joses Muthuri Kirigia  https://orcid.org/0000-0002-2317-4666

Supplemental Material

Supplemental material for this article is available online.

Availability of Data and Materials

The secondary data analyzed during this study is publicly available 
from the following websites:

•• DALY data from IHME database (Global Burden of 
Disease Collaborative Network, 2018): http://ghdx.health-
data.org/gbd-results-tool

•• GDP data from IMF database (IMF, 2019): https://www.
imf.org/external/pubs/ft/weo/2018/02/weodata/index.aspx

•• Per capita current health expenditure data from WHO 
Database (WHO, 2019a): http://apps.who.int/nha/database/
ViewData/Indicators/en

References

Card, W. I., & Mooney, G. H. (1977). What is the monetary value 
of human life? British Medical Journal, 2, 1627–1629. https://
doi.org/10.1136/bmj.2.6103.1627

Chisholm, D., Stanciole, A. E., Edejer, T. T. T., & Evans, D. B. 
(2010). Economic impact of disease and injury: Counting what 
matters. British Medical Journal, 340, 583–586. https://www.
jstor.org/stable/i40030885

East African Community. (2015). HIV and AIDS/STI and TB mul-
tisectoral strategic plan and implementation framework 2015 
– 2020.

East African Community. (2019, June 15). EAC at a glance. https://
www.eac.int/

Every Woman Every Child. (2015). The global strategy for wom-
en’s, children’s and adolescents’ health (2016-2030). http://
globalstrategy.everywomaneverychild.org/

Fein, R. (1958). Economics of mental illness. Basic Books.
GBD 2017 Cause of Death Collaborators. (2018). Global, regional, 

and national age-sex-specific mortality for 282 causes of 
death in 195 countries and territories, 1980–2017: A system-
atic analysis for the Global Burden of Disease Study 2017. 
Lancet, 392(10159), 1736–1788. https://doi.org/10.1016/
S0140-6736(18)32203-7

GBD 2017 DALYs and HALE Collaborators. (2018). Global, 
regional, and national disability-adjusted life-years (DALYs) 
for 359 diseases and injuries and healthy life expectancy 
(HALE) for 195 countries and territories, 1990–2017: A sys-
tematic analysis for the Global Burden of Disease Study 2017. 
Lancet, 392(10159), 1859–1922. https://doi.org/10.1016/
S0140-6736(18)32335-3

GBD 2017 Disease and Injury Incidence and Prevalence 
Collaborators. (2018). Global, regional, and national inci-
dence, prevalence, and years lived with disability for 354 
diseases and injuries for 195 countries and territories, 1990–
2017: A systematic analysis for the Global Burden of Disease 
Study 2017. Lancet, 392(10159), 1789–1858. https://doi.org 
/10.1016/S0140-6736(18)32279-7

GBD 2017 Mortality Collaborators. (2018). Global, regional, 
and national age-sex-specific mortality and life expectancy, 
1950–2017: A systematic analysis for the Global Burden of 
Disease Study 2017. Lancet, 392(10159), 1684–1735. https://
doi.org/10.1016/S0140-6736(18)31891-9

https://orcid.org/0000-0002-2317-4666
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://www.imf.org/external/pubs/ft/weo/2018/02/weodata/index.aspx
https://www.imf.org/external/pubs/ft/weo/2018/02/weodata/index.aspx
http://apps.who.int/nha/database/ViewData/Indicators/en
http://apps.who.int/nha/database/ViewData/Indicators/en
https://doi.org/10.1136/bmj.2.6103.1627
https://doi.org/10.1136/bmj.2.6103.1627
https://www.jstor.org/stable/i40030885
https://www.jstor.org/stable/i40030885
https://www.eac.int/
https://www.eac.int/
http://globalstrategy.everywomaneverychild.org/
http://globalstrategy.everywomaneverychild.org/
https://doi.org/10.1016/S0140-6736(18)32203-7
https://doi.org/10.1016/S0140-6736(18)32203-7
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)31891-9
https://doi.org/10.1016/S0140-6736(18)31891-9


Muthuri and Kirigia	 13

Giannetti, B. F., Agostinho, F., Almeida, C., & Huisingh, D. (2015). 
A review of limitations of GDP and alternative indices to moni-
tor human wellbeing and to manage eco-system functionality. 
Journal of Cleaner Production, 87, 11–25.

Global Burden of Disease Collaborative Network. (2018). Global 
Burden of Disease Study 2017 (GBD 2017) results. Institute for 
Health Metrics and Evaluation (IHME). http://ghdx.healthdata.
org/gbd-results-tool

Institute for Health Metrics and Evaluation (IHME). (2018). GBD 
2017 online tools overview.

International Monetary Fund. (2019, March 5). World economic 
outlook database. https://www.imf.org/external/pubs/ft/
weo/2018/02/weodata/index.aspx

Ivković, A. F. (2016). Limitations of the GDP as a measure of 
progress and well-being. Ekonomski Vjesnik / Econviews, 
XXIX, 257–272. https://hrcak.srce.hr/ojs/index.php/ekonom-
ski-vjesnik/article/view/4217/2459

Jones-Lee, M. W. (1985). The value of life and safety: A survey 
of recent developments. The Geneva Papers on Risk and 
Insurance, 10, 141–173. https://link.springer.com/content/
pdf/10.1057/gpp.1985.13.pdf

Kirigia, J. M., Mburugu, G. N., & Huka, G. S. (2017). The indi-
rect cost of disability adjusted life years lost among the elderly 
in Kenya. International Archives of Medicine, 10(213), 1–14. 
https://doi.org/10.3823/2483

Kirigia, J. M., Muthuri, R. N. D. K., & Gitonga, N. (2019). Fiscal 
value of disability-adjusted life years lost in the Economic 
and Monetary Community of Central Africa (CEMAC). 
International Public Health Journal, 11(2), 155–183. http://
www.novapublishers.org/catalog/product_info.php?products_
id=66020

Kirigia, J. M., & Mwabu, G. M. (2018a). Haemorrhage of gross 
domestic product from disability-adjusted life years among 
15-59 year olds in Kenya. International Archives of Medicine, 
11(20), 1–19. https://doi.org/10.3823/2561

Kirigia, J. M., & Mwabu, G. M. (2018b). 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

Landefeld, J. S., & Seskin, E. P. (1982). The economic value of life: 
Linking theory to practice. American Journal of Public Health, 
72(6), 555–566. https://doi.org/10.2105/AJPH.72.6.555

Lee, Y.-R., Cho, B., Jo, M.-W., Ock, M., Lee, D., Kim, M. J., & 
Oh, I.-H. (2019). Measuring the Economic Burden of Disease 
and Injury in Korea, 2015. Journal of Korean Medical 
Science, 34(Suppl. 1): Article e80. https://doi.org/10.3346/
jkms.2019.34.e80

Masters, S. H., Burstein, R., DeCenso, B., Moore, K., Haakenstad, 
A., Ikilezi, G., Achan, J., Osei, I., Garshong, B., Kisia, C., 
Njuguna, P., Babigumira, J., Kumar, S., Hanlon, M., & 
Gakidou, E. (2014). Pharmaceutical availability across lev-
els of care: Evidence from facility surveys in Ghana, Kenya, 
and Uganda. PLOS ONE, 9(12), Article e114762. https://doi.
org/10.1371/journal.pone.0114762

Ministry of Health. (2012). National health promotion strategy for 
Kenya—Re-orienting health (2013–2018).

Ministry of Health. (2014). Guidelines for the treatment of chronic 
hepatitis B and C viral infections in Kenya.

Ministry of Health. (2016). The Kenya malaria communication 
strategy 2016–2021. National Malaria Control Programme.

Mishan, E. J. (1971). Evaluation of life and limb: A theoreti-
cal approach. Journal of Political Economy, 79(4), 687–705. 
https://www.journals.uchicago.edu/doi/abs/10.1086/259784

Murray, C. J. L. (1994). Quantifying the burden of disease: The 
technical basis for disability-adjusted life years. Bulletin of the 
World Health Organization, 72(3), 429–445. https://apps.who.
int/iris/handle/10665/52181

Mushkin, S. J., & Collings, F. A. (1959). Economic costs of disease 
and injury. Public Health Reports, 74, 795–809. https://doi.
org/10.2307/4590578

Muthuri, R. D. K., Muthuri, N. G., & Kirigia, J. M. (2018). Pecuniary 
value of disability-adjusted life years in the Arab Maghreb 
Union in 2015. Journal of Human Resource and Sustainability 
Studies, 6, 249–274. https://doi.org/10.4236/jhrss.2018.64041

Organisation for Economic Co-operation and Development. 
(2001). The well—being of nations—the role of human and 
social capital.

Petty, W. (1699). Political arithmetic, or a discourse: Concerning, 
the extent and value of lands, people, buildings: Husbandry, 
manufacture, commerce, fishery, artisans, seamen, soldiers; 
public revenues, interest, taxes, superlucration, registries, 
banks. Robert Caluel.

Republic of Kenya. (2009). Integrated national transport policy: 
Moving a working nation. Ministry of Transport.

Republic of Kenya. (2010a). The constitution of Kenya, 2010. 
National Council for Law Reporting.

Republic of Kenya. (2010b). Kenya national diabetes strategy 
2010-2015. Ministry of Health.

Republic of Kenya. (2010c). National road map for accelerating 
the attainment of the MDGs related to maternal and newborn 
health in Kenya. Ministry of Health.

Republic of Kenya. (2012a). Alcoholic Drinks Control Act, 2010. 
National Council for Law Reporting.

Republic of Kenya. (2012b). Births and deaths registration ACT 
chapter 149. National Council for Law Reporting.

Republic of Kenya. (2012c). The Cancer Prevention and Control 
Act, 2012. Republic of Kenya.

Republic of Kenya. (2012d). HIV and AIDS Prevention and Control 
Act No. 14 of 2006. [Rev. 2012]. National Council for Law 
Reporting.

Republic of Kenya. (2012e). Kenya’s national nutrition action plan 
2012-2017. Ministry of Health.

Republic of Kenya. (2012f). Malaria prevention Act CAP. 246. 
National Council for Law Reporting.

Republic of Kenya. (2012g). Public Health Act CAP. 242. National 
Council for Law Reporting.

Republic of Kenya. (2012h). The Sexual Offences Act No. 3 of 
2006, Act No. 7 of 2007, Act No. 6 of 2009, Act No. 8 of 2010, 
Act No. 12 of 2012. National Council for Law Reporting.

Republic of Kenya. (2012i). Tobacco Control Act, 2007. National 
Council for Law Reporting.

Republic of Kenya. (2013). 2012/2013 Kenya national housing 
survey. Basic report. Ministry of Land, Housing & Urban 
Development.

Republic of Kenya. (2014a). Kenya AIDS strategic framework 
2014/2015 - 2018/2019. Ministry of Health.

http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://www.imf.org/external/pubs/ft/weo/2018/02/weodata/index.aspx
https://www.imf.org/external/pubs/ft/weo/2018/02/weodata/index.aspx
https://hrcak.srce.hr/ojs/index.php/ekonomski-vjesnik/article/view/4217/2459
https://hrcak.srce.hr/ojs/index.php/ekonomski-vjesnik/article/view/4217/2459
https://link.springer.com/content/pdf/10.1057/gpp.1985.13.pdf
https://link.springer.com/content/pdf/10.1057/gpp.1985.13.pdf
https://doi.org/10.3823/2483
http://www.novapublishers.org/catalog/product_info.php?products_id=66020
http://www.novapublishers.org/catalog/product_info.php?products_id=66020
http://www.novapublishers.org/catalog/product_info.php?products_id=66020
https://doi.org/10.3823/2561
https://doi.org/10.4236/me.2018.97087
https://doi.org/10.4236/me.2018.97087
https://doi.org/10.2105/AJPH.72.6.555
https://doi.org/10.3346/jkms.2019.34.e80
https://doi.org/10.3346/jkms.2019.34.e80
https://doi.org/10.1371/journal.pone.0114762
https://doi.org/10.1371/journal.pone.0114762
https://www.journals.uchicago.edu/doi/abs/10.1086/259784
https://apps.who.int/iris/handle/10665/52181
https://apps.who.int/iris/handle/10665/52181
https://doi.org/10.2307/4590578
https://doi.org/10.2307/4590578
https://doi.org/10.4236/jhrss.2018.64041


14	 SAGE Open

Republic of Kenya. (2014b). The Kenya health policy 2014-2030. 
Ministry of Health.

Republic of Kenya. (2014c). Kenya health sector strategic and 
investment plan, 2013-2017. Ministry of Health.

Republic of Kenya. (2014d). National Transport and Safety 
Authority Act No. 33 of 2012. National Council for Law 
Reporting.

Republic of Kenya. (2015a). The 2nd Kenya national strategic plan 
for control of neglected tropical diseases 2016-2020. Ministry 
of Health.

Republic of Kenya. (2015b). Kenya national strategy for the pre-
vention and control of non-communicable diseases 2015 – 
2020. Ministry of Health.

Republic of Kenya. (2015c). National road safety action plan 2015 
– 2020.

Republic of Kenya. (2016a). Kenya mental health policy 2015 – 
2030. Ministry of Health.

Republic of Kenya. (2016b). Kenya reproductive, maternal, new-
born, child and adolescent health (RMNCAH) investment 
framework. Ministry of Health.

Republic of Kenya. (2017a). The Health Act No. 21 of 2017. 
National Council for Law Reporting.

Republic of Kenya. (2017b). National cancer control strategy 2017 
– 2022. Ministry of Health.

Republic of Kenya. (2017c). National guidelines for healthy diets 
and physical activity. Ministry of Health.

Republic of Kenya. (2018a). Kenya malaria strategy (KMS) 2019—
2023. Ministry of Health.

Republic of Kenya. (2018b). Kenya national cancer screening 
guidelines. Ministry of Health.

Republic of Kenya. (2018c). Kenya national guidelines for cardio-
vascular diseases management. Ministry of Health.

Republic of Kenya. (2018d). Kenya national violence and injury 
prevention and control action plan 2018 – 2022. Ministry of 
Health.

Republic of Kenya. (2018e). National physical activity action plan 
2018-2023. Ministry of Health.

Republic of Kenya. (2018f). National strategic plan for tubercu-
losis, leprosy and lung health 2019-2023. Ministry of Health.

Schofield, D., Cunich, M., Shrestha, R., Passey, M., Veerman, L., 
Tanton, R., & Kelly, S. (2019). The indirect costs of ischemic 
heart disease through lost productive life years for Australia 
from 2015 to 2030: Results from a microsimulation model. 
BMC Public Health, 19, Article 802. https://doi.org/10.1186/
s12889-019-7086-5

Scholten, A. C., Haagsma, J. A., Panneman, M. J. M., van Beeck, 
E. F., & Polinder, S. (2014). Traumatic brain injury in the 
Netherlands: Incidence, costs and disability adjusted life years. 
PLOS ONE, 9(10), Article e110905. https://doi.org/10.1371/
journal.pone.0110905

Stenberg, K., Hanssen, O., Edejer, T. T. T., Bertram, M., Brindley, 
C., Meshreky, A., Rosen, J. E., Stover, J., Verboom, P., 
Sanders, R., & Soucat, A. (2017). Financing transformative 
health systems towards achievement of the health sustainable 
development goals: A model for projected resource needs in 
67 low-income and middle-income countries. Lancet Global 
Health, 5(9), e875–e887. http://doi.org/10.1016/S2214-
109X(17)30263-2

Stiglitz, J., Sen, A., & Fitoussi, J.-P. (2010). Mis-measuring our 
lives: Why GDP doesn’t add up. The New Press.

Tachkov, K., Kamusheva, M., Pencheva, V., & Mitov, K. (2017). 
Evaluation of the economic and social burden of chronic 
obstructive pulmonary disease (COPD). Biotechnology & 
Biotechnological Equipment, 31(4), 855–861. https://doi.org/
10.1080/13102818.2017.1335616

UNICEF. (2007). How to calculate average annual rate of reduc-
tion (AARR) of underweight prevalence. statistics and monitor-
ing section/division of policy and practice technical note.

United Nation. (2010). Improving global road safety (UN General 
Assembly Resolution A/RES/64/255).

United Nation. (2012). Political declaration of the high-level 
meeting of the general assembly on the prevention and con-
trol of non-communicable diseases (UN General Assembly 
Resolution A/RES/66/2).

United Nation. (2015). Transforming our world: The 2030 
Agenda for Sustainable Development (UN General Assembly 
Resolution A/RES/70/1).

United Nation. (2016a). Improving global road safety (UN General 
Assembly Resolution A/RES/70/260).

United Nation. (2016b). Political declaration on HIV and AIDS: 
On the fast track to accelerating the fight against HIV and to 
ending the AIDS epidemic by 2030 (UN General Assembly 
Resolution A/RES/70/266).

United Nation. (2017a). The girl child (UN General Assembly 
Resolution A/RES/72/154).

United Nation. (2017b). The human rights to safe drinking water and 
sanitation (UN General Assembly Resolution A/RES/72/178).

United Nation. (2017c). The right to food (UN General Assembly 
Resolution A/RES/72/173).

United Nation. (2018a). Consolidating gains and accelerating 
efforts to control and eliminate malaria in developing coun-
tries, particularly in Africa, by 2030 (UN General Assembly 
Resolution A/RES/72/309).

United Nation. (2018b). Improving global road safety (UN General 
Assembly Resolution A/RES/72/271).

United Nation. (2018c). Political declaration of the high-level 
meeting of the General Assembly on the fight against tubercu-
losis (UN General Assembly Resolution A/RES/73/3).

United Nation. (2018d). Political declaration of the third high-
level meeting of the General Assembly on the prevention and 
control of non-communicable diseases (UN General Assembly 
Resolution A/RES/73/2).

United Nations Development Programme. (2018). Human develop-
ment indices and indicators: 2018 statistical update.

Weisbrod, B. A. (1971). Costs and benefits of medical research: A 
case study of poliomyelitis. Journal of Political Economy, 79, 
527–544. https://doi.org/10.1086/259766

World Health Organization. (2000). Global strategy for the preven-
tion and control of noncommunicable diseases.

World Health Organization. (2009). WHO guide to identifying the 
economic consequences of disease and injury.

World Health Organization. (2013). Global action plan for the pre-
vention and control of noncommunicable diseases 2013-2020.

World Health Organization. (2015a). The end TB strategy.
World Health Organization. (2015b). Global technical strategy for 

malaria 2016-2030.

https://doi.org/10.1186/s12889-019-7086-5
https://doi.org/10.1186/s12889-019-7086-5
https://doi.org/10.1371/journal.pone.0110905
https://doi.org/10.1371/journal.pone.0110905
http://doi.org/10.1016/S2214-109X(17)30263-2
http://doi.org/10.1016/S2214-109X(17)30263-2
https://doi.org/10.1080/13102818.2017.1335616
https://doi.org/10.1080/13102818.2017.1335616
https://doi.org/10.1086/259766


Muthuri and Kirigia	 15

World Health Organization. (2016a). Global health sector strategy 
on HIV 2016-2021: Towards ending AIDS (The Sixty-Ninth 
WHA Document A69/31).

World Health Organization. (2016b). Global health sector strategy 
on viral hepatitis, 2016–2021.

World Health Organization. (2017a). Cancer prevention and con-
trol in the context of an integrated approach (World Health 
Assembly Resolution WHA70.12).

World Health Organization. (2017b). Global atlas of medical 
devices.

World Health Organization. (2017c). Global tuberculosis report 
2018.

World Health Organization. (2017d). Global vector control 
response 2017–2030.

World Health Organization. (2017e). Global vector control response: 
An integrated approach for the control of vector-borne diseases 
(World Health Assembly Resolution WHA70.16).

World Health Organization. (2017f). Strengthening immunization 
to achieve the goals of the global vaccine action plan (World 
Health Assembly Resolution WHA70.14).

World Health Organization. (2017g). World malaria report 2017.
World Health Organization. (2018a). Infant and young child 

feeding (World Health Assembly Resolution WHA71.9).
World Health Organization. (2018b). Rheumatic fever and rheu-

matic heart disease (World Health Assembly Resolution 
WHA71.14).

World Health Organization. (2018c). WHO global action plan 
on physical activity 2018–2030 (World Health Assembly 
Resolution WHA71.6).

World Health Organization. (2019a, July 3). Global health expen-
diture database. http://apps.who.int/nha/database/ViewData/
Indicators/en

World Health Organization. (2019b). World health statistics over-
view 2019: Monitoring health for the SDGs. https://www.who.
int/gho/publications/world_health_statistics/2019/en/

World Health Organization Regional Office for Africa. (2006). 
Health financing: A strategy for the African region (WHO 
Regional Committee for Africa Resolution AFR/RC56/R5).

World Health Organization Regional Office for Africa. (2019c). A 
heavy burden: The productivity cost of illness in Africa.

http://apps.who.int/nha/database/ViewData/Indicators/en
http://apps.who.int/nha/database/ViewData/Indicators/en
https://www.who.int/gho/publications/world_health_statistics/2019/en/
https://www.who.int/gho/publications/world_health_statistics/2019/en/

