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Summary

Background Population-level health and mortality data are crucial for evidence-informed policy but scarce in Nigeria.
To fill this gap, we undertook a comprehensive assessment of the burden of disease in Nigeria and compared
outcomes to other west African countries.

Methods In this systematic analysis, using data and results of the Global Burden of Diseases, Injuries, and Risk
Factors Study 2019, we analysed patterns of mortality, years of life lost (YLLs), years lived with disability (YLDs), life
expectancy, healthy life expectancy (HALE), and health system coverage for Nigeria and 15 other west African
countries by gender in 1998 and 2019. Estimates of all-age and age-standardised disability-adjusted life-years for
369 diseases and injuries and 87 risk factors are presented for Nigeria. Health expenditure per person and gross
domestic product were extracted from the World Bank repository.

Findings Between 1998 and 2019, life expectancy and HALE increased in Nigeria by 18% to 64 - 3 years (95% uncertainty
interval [UI] 62-2-66-6), mortality reduced for all age groups for both male and female individuals, and health
expenditure per person increased from the 11th to third highest in west Africa by 2018 (US$18-6 in 2001 to
$83-75in 2018). Nonetheless, relative outcomes remained poor; Nigeria ranked sixth in west Africa for age-standardised
mortality, seventh for HALE, tenth for YLLs, 12th for health system coverage, and 14th for YLDs in 2019. Malaria
(5176-3 YLLs per 100000 people, 95% UI 2464-0-9591-1) and neonatal disorders (4818-8 YLLs per 100000,
3865-9-6064-2) were the leading causes of YLLs in Nigeria in 2019. Nigeria had the fourth-highest under-five
mortality rate for male individuals (2491-8 deaths per 100000, 95% UI 1986-1-3140-1) and female individuals
(21177 deaths per 100000, 1756 -7-2569-1), but among the lowest mortality for men older than 55 years. There was
evidence of a growing non-communicable disease burden facing older Nigerians.

Interpretation Health outcomes remain poor in Nigeria despite higher expenditure since 2001. Better outcomes in
countries with equivalent or lower health expenditure suggest health system strengthening and targeted intervention
to address unsafe water sources, poor sanitation, malnutrition, and exposure to air pollution could substantially
improve population health.

Funding The Bill & Melinda Gates Foundation.
Copyright © 2022 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.
Introduction

West Africa is home to 16 countries with a combined

population of 400 million people, 206 million of whom
live in Nigeria, Africa’s most populous nation.' Nigeria  of

health care remains underdeveloped and other challenges
such as extreme poverty, health worker shortages and
absenteeism, so-called brain drain, and maldistribution
skilled health professionals compound these

faces numerous challenges that affect population health,
many of which are also faced by other west African
countries. Historically, health-care investment in Nigeria
has been low by global standards, with high individual
out-of-pocket costs restricting access to care.? Nigeria has
Africa’s largest gross domestic product (GDP). However,
economic growth has been variable and insufficient to
keep pace with rapid population growth, with negative
growth in per-capita incomes since 2015."** Primary

www.thelancet.com Vol 399 March 19, 2022

issues, further restricting access to care and reducing
its quality for large parts of the population.”” High
mobility between Nigeria and neighbouring countries
combined with adverse climatic and environmental
factors makes west Africa highly susceptible
to rapid spread of infections, and there have been
persistent disease outbreaks in the region over recent
decades, including outbreaks of meningitis, Lassa fever,
monkeypox, and Ebola (along with COVID-19).#" Civil
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Research in context

Evidence before this study

As indicated in The Lancet Nigeria Commission Report,

no nationally representative primary or systematic review data
were found to assess disease and mortality patterns across
Nigeria. This poses challenges for policy makers looking

to make evidence-informed policy and investment

decisions. No studies were identified that provided

a comprehensive comparison of the burden of diseases across
west African nations either, which could be instructive

for cross-country learning and diffusion of best practice across
the region. The Global Burden of Diseases, Injuries, and Risk
Factors Study 2019 estimated patterns of years of mortality, life
expectancy, healthy life expectancy, years lived with disability,
and disability-adjusted life years for 369 diseases and injuries
and 87 risk factors for 204 countries and territories. However,
no publications were found that analysed these data for Nigeria
nor other west African countries.

Added value of this study

To our knowledge, this study is the first to provide a
comprehensive assessment of the burden of diseases and risk
factors and their trends over time in Nigeria and other

west African countries. We provide age-standardised estimates
for the number of disability-adjusted life years attributable

to 369 conditions and 87 risk factors in Nigeria in 1998 and
2019 and, using standardised methods, compare key outcomes
to 15 other west African countries. We show that despite
notable gains in population health in Nigeria over this 21-year
period, and some increased health expenditure per person,
overall health outcomes remain poor, even compared with
those of neighbouring countries with lower resources and
health expenditure. Although infectious and neonatal
conditions continue to be the primary drivers of morbidity and
mortality in Nigeria and west Africa, there is evidence of

a growing burden of non-communicable diseases. Our analysis
of age-specific mortality in Nigeria highlights large
discrepancies in the performance of the Nigerian health system,
with under-five mortality remaining high by regional and
global standards, whereas outcomes for men older than

unrest around border communities in Nigeria influences
health security in the wider region. West African countries
also share similar health-care-seeking and health-risk
behaviours that heighten the risk and burdens of non-
communicable diseases (NCDs) across the region.”
Overcoming these challenges and improving popula-
tion health in Nigeria requires targeted, evidence-based
intervention to address the key drivers of ill health in the
nation. Yet, robust population health and mortality data to
inform the development and implementation of such
interventions are scarce in Nigeria, posing further
difficulties for policy makers.” Further, although the health
systems and underlying social and economic determinants
of health vary across the region, many threats to population

55 years are among the best in the region. Despite limitations
of data sources to parameterise models and the inability of
models to account for all sources of bias, the international
comparability of our data provides useful information to
support evidence-informed policy making and have informed
the work of The Lancet Nigeria Commiission.

Implications of all the available evidence

There is substantial scope for Nigeria to improve population
health outcomes. Health expenditure in Nigeria is low by
global standards; however, comparisons with neighbouring
countries with fewer resources suggest that important gains
could be made through more efficient and equitable
investment of existing resources, including shifting the burden
of health-care financing away from out-of-pocket payments
and by targeting preventive and primary-care interventions.
Addressing key risk factors outside the health system,
specifically, malnutrition, unsafe water sources and unsafe
sanitation, and exposure to air pollution, would result in
substantial improvements in population health and reduce the
direct burden and demands on the health system. Overcoming
the burden of maternal, neonatal, and child mortality must be
the priority for the health system. Nigeria has among the
lowest mortality in the region for men older than 55 years;
however, the growing burden of non-communicable diseases
represents a major threat to continued improvements in
population health. Investments to address this growing
burden must focus on preventive and primary health to
improve population health and reduce the need for higher
cost, later-stage care for these conditions that could redirect
scarce resources away from the pressing need to reduce child
and maternal mortality. Key policy implications of the findings
include the need to identify feasible strategies to improve
health system coverage in Nigeria, and to address the burden
of maternal and child mortality and key risk-factors outside the
health system. Examining policy settings in better-performing
countries of the region in these areas might be instructive in
guiding health-sector reform and multisectoral investments
into prevention programmes in Nigeria.

health in Nigeria are common across west Africa. Regional
bodies such as the Economic Community of West African
States including the West African Health Organization
have demonstrated the potential for regional cooperation
and cross-country learning for policy making in the
region.” Identifying areas of good and poor performance
in countries with similar resources and facing similar
challenges could help to identify practical, low-cost
approaches to address the health problems facing Nigeria.
To do so requires robust, comprehensive, and comparable
data on the disease burden for the countries of the region,
which, again, do not currently exist. To fill these gaps, we
provide an analysis of the Global Burden of Diseases,
Injuries, and Risk Factors Study (GBD) 2019. GBD
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provides policy-relevant annual estimates of mortality,
morbidity, and attributable risk for 204 countries
and territories, allowing international comparison and
benchmarking over time. We used these estimates to
examine historical health outcomes in Nigeria and
compared these to other west African countries.

Methods

Overview

The data sources, strategies to ensure data quality and
external validity, statistical modelling approaches, and
metrics for GBD 2019 have been reported in detail.”"
Briefly, GBD 2019 lists 369 diseases and injuries and
87 risk factors for 204 countries and territories. This
analysis presents estimates of health loss and mortality for
all causes and risk factors for Nigeria and 15 countries
in west Africa (Benin, Burkina Faso, Cape Verde,
Cote D’Ivoire, The Gambia, Ghana, Guinea, Guinea-Bissau,
Liberia, Mali, Mauritania, Niger, Senegal, Sierra Leone,
and Togo) across 23 age groups; for male individuals,
female individuals, and both sexes combined. Health
losses related to specific causes were reported as estimates
of the mortality, years of life lost (YLLs), years lived with
disability (YLDs), and disability-adjusted life-years (DALYs)
associated with conditions or risk factors for 1998 and 2019.
Uncertainty intervals (Uls) for all estimates were derived
from 1000 samples of each outcome.

Data sources

GBD 2019 relied on a total of 86249 data sources to
estimate the global burden of disease and 30652 data
sources to estimate risk-attributable burden; these data
sources included censuses, household surveys, civil
registration and vital statistics, disease registries, health
service use, disease notifications, and other sources
obtained from the published literature, governments, and
collaborators. This included 578 Nigeria-specific sources
(appendix p 1 and available via the GBD Sources Tool).”
We obtained estimates of GDP and health expenditure for
each country from the World Bank data repository.*

Morbidity, mortality, and causes of death

Estimates for outcome measures of interest by age, sex,
location, and year were modelled using standardised GBD
tools. The Cause of Death Ensemble model developed for
the GBD study and Bayesian meta-regression were used
to generate cause estimates of mortality, incidence, and
prevalence for all causes, countries, age groups, and sexes
mapped to the GBD cause list. Adult and child mortality
were modelled separately. As per established GBD study
methods, YLLs were estimated as the product of cause-
specific deaths within each age group and standard life
expectancy at each age. Disability weights were measured
for 220 health states covering 1160 disease and injury
sequelae through two rounds of surveys across nine
countries (including Tanzania as the only African nation)
and more than 60000 respondents in total. These weights
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were multiplied by the prevalence of sequelae to estimate
YLDs, adjusting for disease severity, exclusivity, and
comorbidity. All-cause and cause-specific DALYs were
estimated for 369 conditions and attributed to 87 risk
factors by cause as the sum of YLDs and YLLs for each
year, age group, sex, and location. The leading 15 causes of
age-standardised mortality, DALYs, and YLLs in Nigeria
were compared to rates in the other nations. Life
expectancy was calculated for each country as was healthy
life expectancy (HALE), which summarises YLDs and
YLLs in a single measure of average population health, by
extending the life table to capture adjustments for
non-fatal health outcomes."" Time trends were examined
for the leading 25 causes of YLLs in Nigeria for the entire
population and adults aged 20-54 years, because they
constitute most of the working-age population and to
better examine the burden of NCDs among adults.

Risk factor attribution

The contribution of risk factors to country disease
burdens was assessed in GBD 2019 using a comparative
risk-assessment framework that includes risk—outcome
pairs (derived from systematic reviews) in the analysis to
quantify the impact of 87 risk factors (behavioural,
environmental, occupational, and metabolic). Estimates
of risk exposure levels and distributions were modelled
on the basis of published studies, household surveys,
censuses, and other sources. These risk exposures were
modelled relative to a counterfactual level of theoretical
minimum risk for each risk factor, to estimate population-
attributable fractions and the attributable burden of
mortality and morbidity for each age group, sex, country,
and year. For combinations of risk factors presented,
estimates accounted for the mediation of risk factors
through other risk factors to correct for overestimation of
the attributable burdens of individual factors. The
attributable burden of deaths or YLLs for a risk—outcome
pair was calculated as the total number of deaths or YLLs
for that outcome, multiplied by the calculated fraction of
cases in a population that were attributable to a specific
exposure.

Role of the funding source

The funders of this study had no role in study design, data
collection, data analysis, data interpretation, writing of
this manuscript, or decision to submit this for publication.

Results

Population health improved in Nigeria between 1998
and 2019. Life expectancy increased by 17-7% to 64-3
years (95% UI 62-2-66-6) and HALE increased by 17-9%
to 56-0 years (53-0-58-9; table 1). Health expenditure
per person increased by more than four times from
US$18-6 in 2001 to $83-75 in 2018, which represented
an increase from seventh-highest to third-highest ranked
country in west Africa, and GDP per person increased
from 11th highest to fourth highest in the region
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Age-standardised death rate (per 100 000) Age-standardised YLLs (per 100 000) Age-standardised YLDs (per 100 000)
1998 2019 1998 2019 1998 2019
Rate Rank  Rate Rank  Rate Rank  Rate Rank Rate Rank Rate Rank

Nigeria 1668 9 1143 6 70701 10 41880 10 12142 13 11350 14
(1494-1842) (1007-1286) (64568-76789) (36535-48133) (8992-15840) (8433-14788)

Benin 1559 7 1185 8 60185 7 40455 8 11382 7 10788 4
(1422-1705) (1003-1433) (54805-65719) (32729-50529) (8451-14888) (8022-13991)

Burkina Faso 1872 13 1324 14 77532 11 47700 13 12287 14 11069 9
(1733-2019) (1190-1439) (70842-84352) (41690-55254) (9039-16216) (8140-14499)

Cape Verde 874 1 805 1 29580 1 19582 1 10428 1 10349 1
(770-983) (736-878) (26140-33181) (17334-22276) (7725-13488) (7714-13387)

Cote d'lvoire 2030 15 1217 10 80211 12 40597 9 12355 16 11251 11
(1810-2285) (1079-1395) (70567-91937) (35282-46 826) (9226-16080) (8348-14669)

The Gambia 1402 3 1172 7 49178 3 33596 4 11565 9 11407 15
(1241-1579) (1029-1340) (42889-55778) (28952-39083) (8553-15150) (8556-14828)

Ghana 1464 5 1139 5 52330 5 35124 5 11093 3 10841 5
(1319-1622) (1029-1289) (47 463-57647) (30073-40442) (8219-14414) (8115-14133)

Guinea 1690 10 1373 15 69668 9 48152 15 11132 4 11012 8
(1570-1829) (1154-1622) (63958-75899) (39249-58528) (8205-14623) (8124-14267)

Guinea-Bissau 2135 16 1485 16 84681 15 48183 16 11651 11 11279 12
(1915-2356) (1256-1764) (75346-93957) (40139-58154) (8589-15251) (8328-14728)

Liberia 1522 6 1122 4 49913 4 36173 6 11310 6 12342 16
(1291-1794) (985-1322) (41676-60139) (30837-42793) (8391-14769) (9157-16 066)

Mali 1844 12 1274 12 80627 13 47894 14 12021 12 10986 7
(1732-1961) (1086-1531) (75243-86084) (39148-59324) (8819-15746) (8128-14374)

Mauritania 1305 2 898 2 45264 2 26174 2 10543 2 10430 2
(1171-1425) (792-1064) (40674~ 49 865) (21257-32958) (7835-13811) (7787-13522)

Niger 1826 11 1264 11 81762 14 45885 11 11263 5 10696 3
(1697-1968) (1078-1515) (74917- 89 624) (37503-56760) (8305-14751) (7953-13969)

Senegal 1438 4 1021 3 53456 6 30752 3 11417 8 10956 6
(1360-1534) (923-1180) (50200-57123) (26 658-35989) (8452-14991) (8206-14189)

Sierra Leone 1945 14 1313 13 85402 16 47387 12 12319 15 11330 13
(1801-2100) (1136-1557) (78620-92270) (39033-57391) (9074-16 044) (8342-14734)

Togo 1627 8 1186 9 61565 8 38353 7 11611 10 11090 10
(1459-1803) (1042-1379) (54471-69106) (32508-45199) (8615-15112) (8268-14411)

Generally, 1 indicates best rank and 16 indicates worst rank. Particularly, countries with the lowest values in death rates, YLLs, and YLDs are ranked 1. YLD=years lived with disability. YLL=years of life lost.

Table 1: Age-standardised death rates, YLLs, and YLDs for male and female sex combined in 1998 and 2019
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(table 2). Nonetheless, Nigeria had poorer outcomes
than other countries in the region ranking; sixth in age-
standardised death rates (ninth in 1998), tenth in YLLs
(tenth in 1998), seventh in HALE (tenth in 1998), and
14th in YLD (13th in 1998; table 1). Nigeria had the
highest proportion of health expenditure paid out of
pocket in west Africa (77%), but the relatively high
expenditure of the country did not translate to greater
health system coverage. According to the GBD Universal
Health Coverage Indicator, coverage was estimated at
43% in 2019 and has not kept up with other west African
countries (ranked 12th in 2019, down from tenth in 1998;
figure 1).

Mortality rates decreased for all ages in Nigeria
between 1998 and 2019, with large gains for children
younger than 5 years (more than 50% reductions for
both boys and girls), those aged 5-9 years, and women
aged 15-34 years, who had reductions in mortality of
more than 40% (figure 2). Nonetheless, Nigeria had the

fourth-worst under-five mortality in the region for male
and female individuals in 2019, behind Mali, Niger, and
Burkina Faso (figure 3), all poorer countries with lower
health expenditure (table 2). Nigeria had among the
lowest mortality for male individuals older than 55 years,
ranked second-best across most older age groups behind
Mauritania. Mortality rates in each age group were lower
for female than male individuals. Compared with other
west African nations, however, the relative rank of
Nigeria was lower or equal in each age group for female
mortality versus male mortality except for girls aged
5-9 years, for which Nigeria had the 11th-highest
mortality compared with the eight-highest mortality for
boys.

Infections and neonatal disorders were the dominant
drivers of mortality in Nigeria, accounting for the top
six causes of YLLs in 1998 and top five causes in 2019.
In 1998, diarrhoeal diseases had the highest rate of
YLLs in Nigeria, the 3rd-highest rate of YLLs in the
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region behind Niger and Liberia (figure 4). By 2019,
despite a 59% reduction in the rate of YLLs, diarrhoeal
diseases remained the third leading cause of YLLs in
the country (figure 4; appendix p 36). Malaria was the
second-leading cause of YLLs in Nigeria in 1998 and
was among the top four causes of YLLs across all
countries in the region, except for Cape Verde. By 2019,
malaria was the leading cause of YLLs in Nigeria,
Benin, Burkina Faso, Cote d’Ivoire, Ghana, Liberia, and
Sierra Leone, and the second highest in Guinea (behind
HIV and AIDS), Mali, Mauritania (behind neonatal
disorders), Niger, and Togo (behind diarrhoeal
diseases). Neonatal disorders, lower-respiratory
infections, and HIV and AIDS were the other major
drivers of YLLs in Nigeria and across most countries in
the region in both 1998 and 2019. Although they
remained the dominant driver of mortality in Nigeria,
considerable gains were made in reducing the rate of
age-standardised YLLs for infections and neonatal
conditions with large reductions between 1998 and 2019
in the YLLs caused by tuberculosis (—63%, 95% UI
74 to —49), diarrhoeal diseases (-59%, —70 to —41),
lower-respiratory infections (-48%, -59 to -32),
malaria (—43%, —67 to —-2), and HIV and AIDS (-37%,
—-50 to —19; appendix p 36). Across all countries, the
relative contribution of cancers, stroke, and ischaemic
heart disease to YLLs grew between 1998 and 2019
(figure 4). In Nigeria, there was an increase in the
relative contribution of NCDs to mortality, and
ischaemic heart disease, stroke, and congenital defects
wereinthetop-tencausesofage-standardised YLLsin2019,
whereas the importance of cirrhosis (11th), chronic
kidney disease (13th), and breast (18th) and prostate
cancers (19th) has grown since 1998 (appendix p 36).

For Nigerians aged 20-54 years, HIV and AIDS was
the leading contributor to YLLs, accounting for 4113-6
(95% UI 3085-0-5397-9) YLLs per 100000 people
(appendix p 37). As for the full population, significant
gains were made in the rate of YLLs caused by infectious
diseases over this period; however, YLLs caused by
many NCDs grew in importance. Cirrhosis became the
fifth largest contributor, ischaemic heart disease
became the seventh largest contributor, and stroke
became the eighth largest contributor to YLLs for this
group in 2019, and breast cancer became the
12th leading cause of YLLs. Road injuries, interpersonal
violence, and self-harm were major drivers of disease
burden for people aged 20-54 years, with interpersonal
violence accounting for 477-9 YLLs (95% UI
307-3-697-4), road injuries accounting for 415-7 YLLs
(291-0-590-1), and self-harm accounting for 272-4 YLLs
(175 -4-418-9) per 100 000.

The pattern of age-standardised DALYs reflected that
of YLLs in 1998 and 2019, with infections and neonatal
disorders driving DALYs in Nigeria and all other
west African countries (appendix pp 39-40). A complete
table of DALYs attributable to all conditions is provided
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Life expectancy at birth (years) HALE at birth (years)
1998 2019 1998 2019
Life Rank  Life Rank  HALE Rank  HALE Rank
expectancy expectancy
Nigeria 54-6 9 643 7 475 10 56.0 7
(52.7-56:8) (62:2-66-6) (44-8-501) (53:0-589)
Benin 572 7 645 9 50-1 7 56-6 9
(553-59) (60-6-67-7) (47-6-52'5) (52-8-60-2)
Burkina Faso 51-6 11 617 3 45-0 11 542 4
(49-9-53-5) (59-2-63-9) (42-5-47-3) (51-1-56:9)
Cape Verde 697 1 737 16 611 1 64-6 16
(67-9-71-6) (72-2-751) (583-63-7) (61-8-67-2)
Cote d'lvoire 509 14 643 7 446 13 56-2 8
(47-9-53-8) (61-9-66-5) (41-5-47-6) (53-2-59-1)
The Gambia 615 3 667 13 53-8 3 583 13
(59:4-637) (64-4-68-9) (51-0-565) (55-2-61-1)
Ghana 597 5 663 12 52:5 5 582 12
(57-8-61-6) (64-2-68-3) (49-9-54-9) (55-4-60-8)
Guinea 543 10 612 2 47-8 9 53-9 2
(52:6-56-1) (57-9-64-6) (45-4-50-2) (50-5-57-3)
Guinea-Bissau  49-8 15 61.0 1 43-9 15 53-6 1
(47-8-51-9) (577-64-1) (41-6-46-3) (50:3-56-7)
Liberia 603 4 661 11 531 4 56-9 10
(57-1-63-4) (63:5-68-5) (49-9-56-1) (53:5-59-9)
Mali 510 13 618 4 445 14 543 5
(49:5-52-6) (57-9-65-2) (42-2-467) (50:3-57-8)
Mauritania 62:6 2 70-8 15 55-3 2 622 15
(60-8-64-5) (67-8-73-1) (52:6-57-8) (587-653)
Niger 511 12 625 6 44-9 12 55-1 6
(48:9-53) (58:5-65-9) (42:6-47:3) (51-2-58-5)
Senegal 59.7 5 685 14 523 6 599 14
(58:6-60-9) (66-3-70-3) (49-9-54-5) (56-7-62-6)
Sierra Leone 49-8 15 618 4 433 16 54-1 3
(48-2-51-5) (58-4-65) (41-0-455) (50-5-57-5)
Togo 56-6 8 65-0 10 49-6 8 57 11
(54-3-59) (62:5-67-4) (46-9-52:3) (53-9-59-9)
Generally, 1 indicates best rank and 16 indicates worst rank. For life expectancy at birth and HALE at birth, 1 indicates
the country with the highest values. HALE=healthy life expectancy.
Table 2: Age-standardised life expectancy at birth and HALE at birth for both sexes combined in
1998 and 2019

(appendix p 45). There was a preponderance of NCDs in
the top fifteen causes of YLDs (accounting for 12 of the
top 15 causes along with road injuries as the 15th leading
cause) in Nigeria in 1998 and 2019. The rate of YLDs
caused by diabetes (18th to 12th), other musculoskeletal
conditions (17th to 11th), endocrine and metabolic
conditions (15th to 13th), anxiety disorders (12th to tenth),
and gynaecological diseases (ninth to eighth) all
increased over the period (appendix p 41). The greatest
progress in YLD reduction was seen for malaria, which
dropped four places from 11th in 1998 to 15th in 2019,
with considerable declines also observed for neglected
tropical diseases, such as lymphatic filariasis,
onchocerciasis, and intestinal nematodes (although not
schistosomiasis). For every 100000 people, children and
young people contribute the least YLDs in Nigeria
(appendix p 42); however, with the young age structure

1121




Articles

100 J/

68
Cape Verde
63
58 1
B
qE) Mauritania
I hana
@
=
=
5 Togo
< Senegal
o N 7
= Liberia
A The Gambia
] Burkina Faso
& Benin
k] Cote d'lvoire
2 Sierra Leone
S Nigeria
E=] Mali
[} .
- Niger
53 Guinea-Bissau
o
o=
o
L o
g Guinea
c
<]
o
a
234
18+
T T T T T 1 (Io T (Ib T T T T T 1T (Io T 1
SR IR IR I g A IR T RN SN NI
S NI S S N S R R SR SR SETR IS R S S T S S S S\ 2
B R A NN GGG ENENSNEN

Figure 1: Health system coverage in west African nations, 1998-2019
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Figure 2: Change in mortality by age group in Nigeria, 1998-2019
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of the population, 88-9% of total YLDs occurred before
60 years of age. For those younger than 10 years,
nutritional deficiencies and communicable diseases
were the main causes of morbidity. From early
adolescence (10-14 years) onwards, NCDs accounted for
a larger share of YLDs initially through an increased
burden of mental disorders and then sense-organ
diseases (blindness and vision loss caused by eye
diseases and age-related and other types of hearing loss)
for older Nigerians. There was a marked reduction in
age-standardised DALYs attributable to key risk factors
in Nigeria between 1998 and 2019 (a full list of DALYs
associated with 87 risk factors is provided; appendix
pp 66-71). The five leading contributors to DALY loss
in 2019 were vrisk factors affecting children
(appendix p 43), including child growth failure, low
birthweight, and short gestation. Other top-ten
contributors to DALY loss were particulate-matter
pollution, unsafe water sources, solid-fuel pollution,
unsafe sanitation, and scarcity of handwashing facilities.
The past decade has seen a substantial increase in the
relative contribution of metabolic risk factors to the ill
health of Nigerians (appendix p 44), which by 2019
accounted for 19% of deaths and almost 8% of total
DALYs.

Discussion

Estimated measures of population health improved in
Nigeria between 1998 and 2019. Our estimates show
that mortality decreased for all age groups in both male
and female individuals, life expectancy increased by
10 years overall, HALE by 8 years, and the level of
disability is estimated to have reduced across the
population. Further, our estimates find that the nation
increased health expenditures to the third highest in the
region. Nonetheless, Nigeria had worse outcomes than
many west African nations that showed greater
improvements in health over the same period. Senegal
with a lower GDP and health expenditure per person of
US$59 and Mauritania with $54, for example, had lower
mortality, higher HALE, and lower disability than
Nigeria, with a health expenditure of $84. Although
per-person health expenditure remains low in Nigeria
by global standards and further investment is warranted,
these patterns suggest substantial scope to increase
the effectiveness of current amounts of expenditure
by reallocating resources, redirecting investment to
preventive and primary care, and improving the
efficiency of the system.

Health system coverage remains low in Nigeria.
Progress seen in some health outcomes is attributable
to successful programmes, such as access to
antiretroviral treatment, skilled birth attendants,
immunisation, and improved diagnosis and treatment
of malaria.”® There is room for substantial gains if the
system can fully implement successful programmes
across Nigeria. Cost-effective strategies to improve
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system coverage, for example by building on the care.”” At 77%, Nigeria had the greatest proportion of
existing community health workforce, may generate expenditure financed by out-of-pocket payments in the
substantial gains in population health if this workforce region, an inefficient and inequitable form of health-
is properly trained to deliver appropriate, cost-effective  care financing and substantial barrier to health care for

A
<5 years 1-4 years 5-9 years 10-14 years 15-19 years 20-24 years 25-29 years 30-34 years 35-39 years 40-44 years 45-49 years
Nigeria 24918 1118.9 1202 753 1959 270-8 3923 547-0 7275
g (1986-1-3140-1) (897-4-1408-6) (104-3-158-1) (63-6-92:8) (155:5-246-0) (216-8-3383) (3101-497-2) (435:3-707-5) (557-4-959-6)
Benin 2042:0 888.9 1252 90-0 142:8 1908 2291 289.0 390-6 5822 8061

(1636:7-2555:6) (715:2-11103) (90:0-182:3) (64:5-127-8) (104-4-192.7) (137-4-257-8) (175:0-291.5) (219:0-365-4) (303-0-496:3) (432:9-767.0) (618-9-1072:3)

1471 3371 445-4 6598 9298
(113:3-186:3) (276:7-391-8) (368:3-522:0) (524-2-808-0) (756-9-1138-1)

3877 767 354 405 1457 1755
(275:5-5321) (54-7-104-3) (31-1-40-5) (36-6-44-6) (1123-197-6) (134:3-254-8)

17329 7193 1187 965 1631 2161 25211 3217
(14311-2089.0) (5967-868-2) (86:7-157-4) (754-121-4) (125.0-202:0) (163.0-267-1) (198-8-299-6)

1898

Burkina Faso

Cape Verde

4517 680-2 9535
(255-0-386-8) (366-4-545-2) (535-7-829-4) (770-4-1186-0)

3131 7147

Cote d'Ivoire

1339 2227

The Gambia (112.9-159:8) (1571-2437) (1777-297:9) (243:0-424.0) (5446-922:8)
Ghana 12041 4948 91.0 798 1553 214.9 242.0 3133 4469 669-9 9499
(904-4-1574-6) (385:5-636-0) (69-3-116-8) (64-0-963) (125-6-182:5) (165-6-251-9) (193-9-278-6) (250:0-367-3) (359-6-536-8) (545-4-810-2) (785:0-1163:3)
Guinea 22802 1134.0 1712 4- 167-8 2239 969-8
(18269-2819-4) | (916:8-13883) (1295-216:5) ( 43) (1325-2112) (1781-2759) (754:8-1231.6)

17025 679-9 1381 2151 280- 3260 4504 (3 10617 1484

Guinea-Bissau (1358.8-2077-6) (443:5-9701) (1292-155.9) (180:0-262:6) (245:3-352:3) (279-5-419-2) (3701-588-1) (537 67096 6) (828.0-1340-1) (1147-8-1868-2)

Liberia 13844 Shg 2 790 1243 1783 222 2923 4017 578.4 7713
(1021-2-1885:6) (381:3-681:6) (79:5-140-2) (58:3-932) (98-9-149-4) (129-7-2132) (170.7-257-9) (226:1-343:5) (311:3-486-4) (440-8-710-2) (594-4-992°5)
Mali 2914-6 g 1444 1935 2343 2915 3803 H 7087
(23381-3658-6) (71-4-134-5) (108:4-188.9) (148-6-242.1) (184-2-280-9) (230-1-3534) (303-4-4677) (410:5-683-9) (552:5-9087)
- 85:5 1284 2232 3114
Mauritania (69-2-108-4) (884-168.6) (157-8-297-8) (221:8-421.9)
Niger 15796 1467 95:2 1395 1884 2282 2824 3685 5334 7319
9 (1068-6-2299-3) (1051-211-4) (681-1331) (101-6-187:5) (140-1-238-9) (176:2-2787) (219:0-344-2) (289:7-454-8) (403-4-696-0) (569:0-960-3)
Senegal 11364 3176 872 659 1144 1681
g (899:3-1448-2) (252:5-400-8) (65:2-115.0) (53-1-81:6) (95-2-1359) (123-8-200-4)
Sierra Leone 24745 1009-4 1047 151.8 2025 2572 4664 6684 867:5
(19802-30550)  (8117-12462) (73-4-133-2) (113.5-1888) (153.8-251.9) (207-4-304:5) (376:7-573-0) (521.7-828.9) (681:9-1105.5)
Todo 1469-7 6415 1126 932 2&_%8 3352 4748
g (11537-1886.9) (410-8-990-8) (80-0-145-2) (703-113:5) (204-9-300-0) (266:0-396-8) (3781-573-9)
50-54 years 55-59 years 60-64 years 65-69 years 70-74 years 75-79 years 80-84 years 85-89 years 90-94 years =95 years
- 1007-0
Nigeria | g50.3-13857)
Benin 12264 1742:9 26741 38828 5921.9 8614.0 128523 176592 254437 372705
(930-4-1625:6) (1371-8-22951) (2124:2-3413.0) (3189.8-4791.5) (4993.0-7088-6) (76067-98066)  (11446:1-145459)  (161352-19171-4)  (229281-27120-6)  (335203-39406-9)

18412:5 263031

Burkina Faso (17605-1-19781-4) (25091-1-27742:1)

Cape Verde 14853 22441 3427:4 53314 82807 130851 263993 360555
(1275:9-1697-6) (1988:9-2519-2) (3096:4-3741-0) (4957-8-5593-2) (7855:9-8531-8) (12670-2-13589-2) (255997-27120-4)  (34950-9-37508-3)
Cote d'lvoire 13908 19283 28564 40492 60727 87656 130349 178796 255550 372112
(11037-1707-4) (1587:3-23687) (23557-34666) (3452:1-4757°3) (53334-6887-0) (8063-4-9516-2) (119683-141683)  (167451-19472:8)  (237146-270882)  (34422:3-38597-0)
The Gambia 1369:2 19241 28663 41412 60637 87460 129662
(1057-1-1693-6) (1508-1-2324-4) (2314-9-3358-6) (3408-1-4726-2) (5267-7-6754-9) (7815-6-9662-8) (119241-13860-3)
Ghana 1387:6 19566 29221 41647 61937 88831 132837 189010 374563
(11332-1684-9) (1639:0-2414-3) (2462:7-3511-4) (3687-8-4891-4) (5682-5-6939-4) (8560-8-9662-6) (127787-14071-8) (17964-6-20127-1) (35756-4-39009-4)
Guinea 14124 19582 29564 4194-9 62817 8836-4 133102 179180 25797-8 379463
(1113-9-1778-4) (15445-2460-1) (2392-8-3606-3) (3472-8-49965) (53303-72373) (7764-2-9958-4) (11797-0-14671-6) | (16393.0-19819-8)  (24036-1-275773) | (35712:8-39341.0)
N _Ri 75006 103059 14 80; 206989 28509-8 392251
Guinea-Bissau (6495-8-8486:3) (9064-4-11563-6)  (13639-9- ) (19079:5-22398-8) (. 2: (37909-2-40665-5)
N . 22742
Liberia (842:0-1382.0) (1190-2-1930-2) (1874-6-28728)
Mali 10314 5100-2 75032 114593
(803-6-1361-2) (2747-9-4082-6) (4331-4-6137-6) (6644-4-8649-7) (102483-13148-8)
. B 1000-3 1669-8 2529-6 4055-8 6167-6 9
Mauritania (817:2-1309-2) (1370:3-2098.0) (2161:5-3063-8) (3609-4 4) (5779-9-6799:5) 457- 4496 - (20050-6-23546-1)
Niger 15991 24800 36437 56169 81952 123158 170937 24861.0 366275
(858-0-1468-4) (1290-9-2078-6) (20258-3169-8) (3062:0-4500-2) (4784-4-6719-8) (72345-9406-0) (110415-141260)  (155521-186965)  (22534-4-26655:6)  (33408:1-390513)
Senegal 14491 22941 33626 5162:2 75982 116618 16979-0 243363 353173

(1200-1-1849-0) (1939:7-2851-6) (2944-7-4112-4) (47255-6021:3) (7172:3-8578-1) (11073-7-12868-1) (160713-19040-4)  (22862:6-269468)  (32585-5-38078-8)

12446 17103 26121 37512 5697-9 81414 123753 169383 247206 366685
(967:1-1573-2) (1364-2-2158.9) (21161-3235.9) (3172:2-4563-0) (4983-0-6794-1) (7466:7-9448-9) (11346.8-141123)  (16032:5-18521-2)  (23589-2-26386:6)  (349157-38694-8)

186223 262471 376330
Togo (176086.203104)  (248530991368)  (35006.4.391047)

Sierra Leone

(Figure 3 continues on next page)
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many people in the population.”” Widespread financing in Nigeria away from out-of-pocket payments
improvements in population health and system towards greater public investment into health. Although
coverage will require a rebalancing of health-care our estimates indicate that women experienced lower

B
<5 years 1-4 years 5-9 years 10-14 years 15-19 years 20-24 years 25-29 years 30-34 years 35-39 years 40-44 years 45-49 years
Lo 21177 10645 898 572 847 1172 1746 2471 3342 4283 570-9
Nigeria (1756-7-2569-1) (887:0-1286-8) (78-8-1332) (46:2-88-2) (651-129.0) (83:0-1831) (121:2-2515) (1817-3380) (2483-4547) (332:0-582.9) (4306-7587)
. 1719-0 8374 100-8 686 100-4 134-0 1700 2206 2965 404-0 5484
Benin | (1440520699)  (7024-10059) (67:6-146°8) (46:6-95.2) (67:7-133-4) (891-188-1) (116:9-234:9) (158-2-298.9) (221:4-397:0) (302:0-548.0) (4285-732:3)
Burkina F 1236 79-9 115.0 1495 187.5 2361 3117 422.8 587-2
urkina raso (90-4-160-9) (59-8-102:3) (87-7-143-4) (109-0-191:3) (143-2-236.0) (184-1-292-4) (248.9-382:0) (330-5-526-2) (484:7-709-0)
313-6 705 374 4 52:9 1081 1603 2462
Cape Verde (231:5-417-1) (523-931) (220273 ! (29:4-458) 3-53- (405-715) (56-2-101- (83.9-144.9) (1257-212:6) (198:8-3121)
ste d'voi 14931 6808 972 739 1103 1467 193-6 3641 5057 76:3
Céte d'lvoire (1276-4-1744-6) (579-0-794-8) (66:7-130-2) (54-8-92:3) (79-0-139-8) (102-8-188-0) (140-6-251-1) (197:1-335.0) (285-7-453-0) (401-9-630-1) (549-4-830-4)
. 836 1237 1881 2774 3917 527:6 7105
Gambia (71:4-100-4) (1003-1557) (142:4-2552) (212:6-365-2) (292:0-512.5) (405:3-670-1) (533-8-907:5)
10249 3827 732 568 960 1308 1833 2619 3612 4853 6254
The Ghana (766-9-1332:3) (297-0-491-1) (50-6-98-8) (43-6-69-8) (73-2-115-1) (95:0-158-1) (136.7-230-4) (200-7-327-4) (285-0-443-1) (388-5-586-1) (514-3-776-1)
. 19515 10897 1433 X 1367 2021
Guinea (1556-7-2395-0) (877-9-13267) (107-6-176-8) (73-6- (111:5-159-1) (158:1-2.
. . 1374-8 5987 1044 803 356:3 503:0 686- 9174
Guinea-Bissau (1099-9-1681-6) (386:5-8557) (97:9-1133) (756-87-6) (282:7-4507) (3867-635-5) (532:1-861-4) (680-2-1173-4)
Liberi 12274 4891 103-8 72:6 109-7 1625 214-4 2875 3832 514-9 6782
lberia (908-9-1664-6) (364:7-657-5) (637-122-4) (49-8-843) (82:3-126.1) (116.9-191-4) (162:9-261.9) (2237-352.4) (298-8-486.0) (388:2-654-8) (536-9-881:6)
Mali 24740 1235 1696 2271 2977 3990 517:0 6947
! (2061.7-2985-2) (881-164-8) (1205-2317) (165:3-2997) (222:5-380-4) (303-9-4989) (393-9-664-2) (545-4-872.7)
Mauritania
Niger 15655 1220 793 1128 1514 1943 2471 3303 4393 605-8
g (1322:3-1867-8) (82:3-176-4) (545-111-6) (78-8-153-1) (103:3-208-6) (137-5-263-2) (1791-323-8) (244-6-422:0) (325:6-577°5) (4711-773-9)
9855 3321 731 538
Senegal (811-0-1206.7) (274-4-404-1) (49-4-97-1) (40-2-67-0)
X 20970 9261
Sierra Leone (1742:1-2517-8) (772:5-1112:6)
Todo 12189 5741 903 67-4 1083 1414 1845 2553 3572 4930 6431
g (9901-15100) (384-4-853-4) (591-114:5) (48:9-80-2) (796-130.0) (100-3-170-9) (135:8-2295) (1887-3207) (270-1-455-9) (370.0-624-8) (502:5-836-1)
50-54 years 55-59 years 60-64 years 65-69 years 70-74 years 75-79 years 80-84 years 85-89 years 90-94 years =95 years
Ni . 7836 4306-3 67467 103652
igeria (5802-10566) (3407-2-5070-0) (5562:5-7603-9) (8826:7-115453)
Beni 816-1 11746 18439 2745-8 44755 6781-0 105063 204202 315271
enin (627-9-1083:5) (917:0-1561:0) (1469:3-2337-9) (2300-6-3318-9) (39603-5164-8) (6393:9-75257) (9956-8-11678:2) (189723-224208)  (290737-338367)
Burkina F 8841 12803 19905 2929-6 4756-9 71332 10884-4 142943 20927-8 32m232-6
urkina Faso (7237-1071.6) (1059-4-1549-0) (1688-6-2355-5) (2588.0-33423) (4401:3-5213-8) (6777-8-7589:8)  (10379-4-116953)  (13756:6-15460:2)  (20007-1-22417:8)  (30665:1-33847:3)

3675 550-0 8885 14813 26138 4 8734-4 147119 9 285353

Cape Verde (3008-4617) (465:0-673'5) (764:9-1062-6) (1291:3-1765.0) (2321.9-3030-1) (82191-92 (140891-151951) 4 7- (26601-8-30303-8)
Coted'Ivoi 921.0 12374 18499 27004 43288 65662 137358
otedlvoire (728.0-11497) (9803-1549-9) (1495-9-2244-6) (2295-8-31637) (3897-0-4914-8) (62133-7312-8) (130955-158197)
Cambi 9618 13423 1959-6 28835 45370 70759 111721 347280
ambia (744:2-1238.0) (10136-17271) (15490-2440-4) (2401:3-34984) (3977-9-5344:6) (63077-82317)  (102453-124967) (312704-369613)
The Gh 8450 1152.9 17400 25807 103308 147762 211633 31726-9
e Ghana (676:9-1041.2) (935:6-1461.5) (1434-9-2110.9) (2265:6-30317) (98284-112289)  (13646.0-16702.9)  (193384-23442.9)  (29076.8-33746-8)
Guinea
. . 12578 17745 25213 53697 8029.0 122209 176953
Guinea-Bissau (966:3-1610-8) (1351.6-22564) (4557-8-6521.6) (6860-6-9691-3) (10912:3-14201:6)  (15179-1-20605.5)
Liberia 9597 13586 20625 46787 6954-9 10936-0 149177 214936 324528
(753-4-1214-6) (1087-6-1754-0) (1691-2-2523-0) (2542:0-3549:7) (4193-4-5381-2) (6322:8-8065-9) (9919-2-124177)  (134045-181935)  (19600.7-253118)  (29993:5-35535:9)
Mali 988.0 13931 21314 31237 50642 153432 219172 328691
(779-7-1279-6) (1116.9-1806-2) (1752:2-27112) (2677-6-37837) (45780-5829:3) (14742-8-16376:8)  (20832.5-233071)  (31125:8-34495-4)
Mauritania 41766 6488.0 104588 148482 20969-2 313045
(3826-6-47557) (6295:4-7152:3) (101157-11418:6)  (14094-4-158821)  (20037-9-22470-4)  (28370-9-335423)
Niger 903:6 13104 20457 30282 49325 73725 112254, 149637 216306 327935
9 (709-8-1174:3) (1055:3-1706°5) (1691-5-2592-6) (26143-3667-4) (4474-4-5674-4) (7036-1-8128-8) (10716-5-12331:0)  (14337:6-16229:8)  (20404-0-23242:0)  (30856-5-34557-1)
Senegal o 17248 25823 144809 207036 312173
9 (895-5-1389-5) (1439-2-2084-0) (2245:6-3023-9) (135536-171412)  (192437-241097)  (28325.0-34530.9)
Sierra Leone 74010 113719 150458 218195 331123
(6888:5-84350)  (106607-12820-5)  (14131:0-16782:8)  (20697-2-23717:9)  (31766:6-347731)
Todo 8901 12267 18527 27105 43096 65571 103846 143127 207013 31509-9
9 (683-9-11277) (957:1-15821) (1493:3-2286-3) (23211-32407) (3930-8-5003-6) (6111:9-7503-9) (9737-5-11622-4) (13090:9-16760-8)  (18873:0-23452+4) (29093-6-33732-4)

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Figure 3: Rank of west African countries for age-specific mortality in 2019
Mortality in male (A) and female (B) individuals.
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mortality than male individuals across all age groups performance of Nigeria for age-specific mortality
and women of childbearing age in particular had large estimates was consistently worse for female individuals
reductions in mortality over the study period, the than male individuals relative to other west African

A Malaria Neonatal disorders Diarrhoeal diseases Lower-respiratory HIV/AIDS Total cancers Ischaemic heart Stroke
infections disease
Nigeria 55626 113588 3896:9 19265 23204 24945
9 (4602:0-6689-9) (7697-2-15120-6) (2586-0-5856-2) (1456-2-2402-1) (1657:7-3285-6) (1842:4-3508-8)
Benin 55776 6464-0 3007-4 25467 22658 27899
(2190.7-9893-4) 2555-77667) (2041:4-4391-8) (2146-1-29875) (1919-2-26457) (2346-5-3298-6)
Burkina Faso 115127 4626:0 74471 24084 20354 18170
(5791-7-20190-3) (3851-4-5561-1) (5916-9-9031-1) (1957-3-2820-2) (1676-8-2372.7) (14787-2149-3)
01 31242 16424 19694 20477 1522:8
Cape Verde (00-02) 8-3718: (11055-2406.5) (989:4-3491.9) (1701:0-24255) (12546-1827:3)
Cote d'lvoire HEdL 20639:8 28777 2836:9 26506
(53531-78817) (3186.8-6944-2) (12208:3-316002) (2287-4-3520.8) (2354:5-3391.8) (2135:8-3247°5)
The Gambia Lo 38142 20979 24341 23629 21251
(1889-9-13969-4) (2559-2-5305'5) (1234-5-34821) (1805:3-3045-4) (1837-2-2928.1) (1600-9-2685-2)
Ghana 6059-1 45213 39155 3062:0 22053 26537
(2954-5-10629-7) (2858:6-6514-7) (3224:3-4622.9) (25354-3582-4) (1859-9-2575:5) (2220-4-30947)
Guinea 65055 92711 19025 36133 19262 23355
(2844-8-12673.9) (7450-2-11322.7) (1242:5-2919.7) (3117:9-41293) (1555-8-2333-4) (1938-4-2807-0)
f " 59967 83174 37713 34009 32536 34091
Guinea-Bissau (2612:6-11613-8) (5455-1-11912:3) (2327:5-6010-8) (26033-4192.9) (2648-8-4016-8) (27757-4130-7)
Liberia 56003 5 30863 23381 2316.0 23411
(4859-5-6424-9) ( 406.9) (16767-5616-5) (1912-6-2787-5) (1882.0-2839-1) (1914.0-2897-4)
Mali 101325 51465 27031 27862 24358
(3993-1-6470-8) (1654-0-4479°5) (2388-4-3187-6) (2023-2-28477)
- 6- , 24940 22853 20987
Mauritania 3 6) 7-11146) (19807-2963.0) (1866.7-2748.9) (1679.7-2581:8)
Niger 5240-9 5500-9 2024-4 21494 24945
9 (4386:9-6115.8) (10792:9-20949-2) (1681.5-2348.0) (1676-6-2683-8) (1972-8-3156-0)
Senegal 42380 15256 22272 21436 19633
(32343-53142) (984-4-2256.0) (17383-27122) (1707:7-2601-2) (1557-9-2415.4)
Sierra Leone 76981 77907 22448 24563 24547
(6522:4-8961:3) (4851.9-11704-8) (1771-6-2718.0) (1890.9-3127-2) (1827:6-3234-9)
Todo 51547 81302 53264 26211 26397 25367
9 (4331-8-6062-0) (4761:1-11107-4) (4326-9-6534-4) (2198:4-3103-0) (2179:1-3159-6) (20595-3065-6)
Congenital birth defects Tuberculosis Meningitis Cirrhosis and other Invasive non-typhoidal Diabetes mellitus Total burden related
chronic liver diseases Salmonella to hepatitis B
Nigeri 1508-9 33221 21117 687-8
geria (466-8-3363-9) (25311-42922) (1687-6-2607-2) (548-6-
Benin 14981 25852 18035 4085 7206
(5375-2926:3) (2092:1-3120.0) (1403-0-2298.6) (216.9-6805) (5957-863-2)
. 25768 22787 12172 988.9 7931
Burkina Faso (20533-3062:9) (1830-8-2787:3) (992:5-1451.0) (515-4-1613-4) (6512-934-8) (540-9-863.5)
10732 74 9077 1720 4320 7840
Cape Verde (881.2-1274-0) (286-1-495-9) (707:5-1165:6) (91-1-281-8) (351-6-514-3) (559-6-1129-6)
PO 34466 13072 13955 / 9488 870-4
Cote d'lvoire (2646-4-43661) (1004:8-16949) (9989-18239) 2528-7747) (771:7-11369) (619:2-1189.9)
’ 864.5 25121 11590 6478
The Gambia (3611-1699-1) (1816.2-3167-9) (783-2-16527) (381-8-1200.9) (484.6-812.0)
Ghana 8481 30692 13587 15557 1650 908-8
(3787-1661.5) (2535-8-3630-1) (1096-4-1651.5) (1196:0-2069-2) (90-1-266-4) 64 6 (688-8-11907)
Guinea 3099-6 20046 6399 753+ 1289:3
(2475:5-3781.9) (1498-8-2645'5) (341:2-1048-6) (625:3-894-5) (1009:1-1589°5)
. . 1561-9 50341 23415 44 ALY 1164-6
Guinea-Bissau (4947-32103) (40532-62149) (17871-29807) 6743.5) (9078-14793) (844:9-15083)
Liberia 4 3656-6 18835 49 7267 10495
(2891:9-4574-4) (1388:3-2530-3) (253 (582:9-877-4) (754-8-1410-1)
Mali 1590.0 29683 28348 : 7354
(4011-3475°5) (2496:9-3461.7) (2146-2-3626-0) ( 01 (4461-13615) (604-4-868-8)
Mauritania 15950 851 1885 7578
(1129:4-2031-2) (648-3-1079-9) (913:5-1895-8) (97-4-311-6) (585-6-911-4)
Niger 17134 35252 44795 13541 5795
(304:3-3762-3) (2659:7-45377) (3160-2-6226-2) (987:3-1819-8) (306-5-952:4)
Senegal e 2 16025 4193 5908
(437-3-20831) (1795:4-2926-7) (1187.9-2033-2) (216-8-699-8) (410-0-820-9)

2416:6 3384-6 26728 1304-0 1016-2 5 851.6
(5457-51277) (2607-3-4156-2) (1867-6-3659-1) (964-5-1719-7) (516-5-1690-6) 2: (578-9-1184-8)

Togo 29042 12985 4397 7077 43-0
(2291-5-3631:5) (1043-1-1584-9) (2333-7377) (561-1-869-6) (657-5-1063-0)

Sierra Leone

(Figure 4 continues on next page)
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countries. Outcomes for men older than 55 years in threatens this good outcome and represents a major
Nigeria were particularly good relative to other challenge to an already stretched health system. In
countries; however, an increasing burden of NCDs keeping with The Lancet Nigeria Commission

Malaria Neonatal disorders Diarrhoeal diseases Lower-respiratory HIV/AIDS Total cancers Ischaemic heart Stroke
infections disease

Nigeria 51763 43951 24492 2219-0 17997 16542
9 (2464-0-9591-1) (3530.9-5414-1) (1915:0-3104-2) (1696:1-2839-1) (12963-23447) (1309-9-2083-0)
Benin 0 22189 10481 2549-8 20540 22224
77-8-10663-1) (1090-5-4059-5) (768:1-1399-7) (1976-6-3289-9) (1632:3-2603-1) (1765:7-27923)
Burkina Faso 61785 34153 8262 26734 24021 19105
(2521.7-113284) (2139:3-50737) (668-9-1035-9) (2187-0-3247-9) (1983-9-2856-8) (1559:3-2299-1)
14106 4781 37193 1441-6
Cape Verde (1193-0-1627-4) (242:3-1057-1) 4 (1187:3-1797-4)
Cote d'Ivoire 6 16447 30742 2664-0 22170 19753
(3231-9-11636-1) (859-9-2792-4) (2620-2-3713-9) (2034-7-33757) (1735:9-2781:3) (1515:3-2470-8)
The Gambi 16864 1361.0 30641 2767:9 27284 21922
¢ Gambia (443-4-5884.4) (830-9-2084.9) 44498) (20808-34618) (21731-33597) (17245-26802)
Ghana 40848 11872 2681.0 25337 22757 2505-2
(1788-7-7555-3) (697-8-18015) (2149-2-3252-6) (2073-6-3176.0) (1890-5-2743-9) (2056-0-3041-2)
Guinea 26493 21102 37663 2300-9 23658
(1689-8-3999-2) 4044 (1470-1-3050-8) (29851-46717) (1847-0-2907-1) (1874-9-2949-7)
Guinea-Bissau 18428 46172 33465 33577 32342 30123
(367-8-4936.7) (38101-5513-6) (1959:1-5481-1) (2595-7-4292-0) (2542:2-40567) (2356-2-3747-5)
Liberia 58581 19527 24082 21053 18002
(2497-8-10339-2) (17385-2991-1) (1509-2-2601.6) (1794-2-3135-4) (1633:5-2740-7) (13821-2372-4)
Mali 61877 33173 14276 26611 1964-4 2071-9
(4941-4-7749°5) (2432:5-4347-9) (1049-0-1862.0) (21141-33717) (1553-8-2462'5) (1654-8-25881)
U 2164-4 21291 17911 14526
Mauritania (10483-3549.6) (15482-2919.9) ( (1410.7:22722) (1113:5-18417)
Niger 2128.9 21038 21931
9 (1624:3-27213) (16251-2703-6) (1687:0-28401)
Senegal 37597 23790 22809 4 2052-8 17959
(3072-8-4562-4) (1371-4-3536-8) (1712:7-2871-4) (1607-8-2548-9) (1419-1-2236-7)
Sierra Leone 8198:6 25037 25587 24546 23022
(3254-0-14408:1) (9641-4465-9) (1637-6-2759:3) (1924-9-3347-8) (18262-3198:1) (17103-3078-8)
Togo 30990 2467-4 26150 2491:0 21668
(2439:0-39033) (1844-9-32755) (2084-4-33057) (1981.7-3167-4) (17013-2736:3)
Congenital birth defects Tuberculosis Meningitis Cirrhosis and other Invasive non-typhoidal Diabetes mellitus Total burden related
chronic liver diseases Salmonella to hepatitis B
Nigeria 13077 12372 11634 11415 579-6
9 (530-3-2342:4) (962:5-1579-4) (872:4-1504-7) (753:9-1711:3) (384-1-854:3)
Benin 1205-8 1264-6 990-3 480-2 7313 5246
(534:0-21211) (912:9-1734-9) (723-6-1330-2) (2403-808-2) (566-4-945-8) (363-8-711-8)
" 17336 19755 1197:9 8043 7824
Burkina Faso (607:7-3367-0) (15502-2465:2) (859:3-16961) (457-8-1156.6) (6284-953.6)
1364 697:5 48- 591-4
Cape Verde (106.9-168:5) (574-4-840.0) ) (496:0-692.9)
AL 9201 4981 9102 3979 8116
Coted'Ivoire (464.4-15645) (1281-21756) (3406-677.8) (608-4-1247-8) (192:8-6881) (6303-10241)
f 6051 18317 5417 9439 2982
The Gambia (3750-9820) (13477-23602) (398:1-7241) (672:2-1271.0) (1598-5145)
Ghana 16391 6222 9768 1415 9180
(1266:3-2051-8) (451-9-809-5) (711:4-12665) (72:0-2433) (742:9-1138-8)
Guinea 1258-8 19667 1366-9 7308 8356
(529-4-2230-0) (1418-1-2659-0) (948-9-1904-6) (384-7-1213-5) (643-2-1048-5)
. . 955-8 24137 842:6 15532 764 8350
Guinea-Bissau (4671-16311) (18247-31903) (6442-1112°2) (11295-2058.2) ) (5943-1146-8)
Liberia 6901 12461 53 11418 327- 6201
(357:0-12567) (894-8-1731-6) (375-8-7305) (776-8-1648:5) (156-8-553:3)
Mali 14749 15313 1437:0 961:8 7492
(4812-2846-8) (1172:7-2051-1) (10212-1964.0) (6887-1351.8) (590:3-932.6)
Mauritania 2955 7422 844 6487
(194-6-426-8) (484-4-10847) (37-9-157-1) (482:1-851-8)
Niger 1132:6 1695-6 15182 6528 5460
g (333.0-2147.9) (1261:1-22507) (1019-0-2137-4) (506-0-829-1) (338-8-8187)
Senegal 8443 12739 5730 8200 1597 7864 4182
(466-.0-1357-1) (939-8-1626-2) (4093-7527) (563-0-1157-2) (79-6-268.0) (596:3-995-3) (276:6-5953)

17779 17248 11237 26 7075 486.0
(613-2-3392:5) (1242-8-2415.8) (729-5-1726-7) (371:5-1230-3) (530-8-913-3) (339:6-670-3)

Sierra Leone

7181 14839 886-2 5055 4970
(369-8-1357-1) (1051-8-2079-5) (626:3-11937) (266-9-863-9) (351-8-673-8)

14 15 16

1 2 3 4 5 6 7 8 9 10 11 12 13

Togo

Figure 4: Rank of age-standardised years of life lost for the top 15 causes in Nigeria across west African countries for 1998 (A) and 2019 (B).
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recommendations,” effective intersectoral action to
prevent NCDs would improve outcomes, reduce
demands on the health system, and avoid shifting
scarce resources towards late-stage care for these
conditions at the expense of interventions to prevent
and reduce neonatal, child, and maternal mortality and
infections.” Further investment needs to eliminate,
rather than reinforce, existing inefficiencies and
inequities in resource allocation across the system.
Policy interventions will need to improve the
effectiveness and resilience of the health system and
specific recommendations have been outlined in The
Lancet Nigeria Commission report to achieve better
value and outcomes in Nigeria.”

Our analysis also suggests potential for large health
gains through strategic investment outside the health
system with nutrition-related, sanitation-related, and air
pollution-related risk factors the most pressing drivers
of disease burden in Nigeria and responsible for almost
90% of under-five mortality. The proportion of Nigerians
with access to clean water (68-5%) and improved
sanitation facilities (29%) is lower than many other west
African nations and most nations globally, with some
evidence of recent deterioration.”” Without population-
wide access to clean water and sanitary conditions,
under-five mortality will remain stubbornly high in
Nigeria. Ghana, for example, with similar GDP and
health expenditure per person, has an under-five
mortality rate less than half that of Nigeria and, despite
Nigeria’s higher baseline rate, there was a marked
reduction in YLLs from diarrhoeal disease in Ghana (a
decrease of 71-4%) relative to Nigeria (a decrease of
56-3%) over the study period. This probably reflects a
variety of factors, including higher health system
coverage in Ghana, higher rates of infant immunisation,
but also a larger proportion of households with improved
water sources (88-7% in Ghana).® Malnutrition
accounted for 54% of under-five mortality in Nigeria and
addressing shortcomings in the food supply is
fundamental to improving health. Recent improvements
in access to fertilizer and support for farmers will assist
malnutrition; however, there is an urgent need to build
better agricultural distribution networks and tackle
insecurity. Improving access to quality education for
girls has been shown to be effective in improving early
childhood nutrition.” Air pollution is also having a
major impact on illness and premature deaths in
Nigeria, consistent with work done in Lagos that also
highlighted the economic impact of air pollution on
GDP.” Multisectoral action to reduce exposure to these
three risk factors (poor nutrition, poor sanitation, and
air pollution) has the potential to drastically improve
population health in Nigeria. Further, the combined
contribution of injuries, self-harm, and interpersonal
violence to the burden of ill health in Nigeria is
substantial, particularly for adults aged 20-54 years.
Known effective interventions to prevent these problems

www.thelancet.com Vol 399 March 19, 2022

exist but have not yet been well implemented in
Nigeria.”*

We have provided comprehensive estimates for the
burden of diseases in Nigeria, filling a gap in evidence
that has severely curtailed the ability of policy makers to
improve the health of Nigerians. Through standardised
methods we have been able to investigate patterns of
health loss between time periods and across comparable
nations of west Africa. In doing so, we were able to
highlight areas of good and poor performance and
demonstrate that, even in resource-constrained systems,
a judicious use of health expenditure might be more
important than a simple increase in funding (as shown
in Nigeria) to improving population health outcomes,
contrary to some other suggestions.*** There were
several limitations to this work, however. Although
uncertainties of the modelling process are incorporated
into the estimates, because of the paucity of Nigeria-
specific data these estimates rely on epidemiological
projections based on population characteristics and
disease-burden data in similar countries and regions,
and thus might differ from the true burden if there are
systemic differences between these. For example, data
suggests a higher burden of typhoid fever relative to
non-typhoidal salmonellosis, than presented in this
analysis.®" Uls do not take into account this
measurement bias, selection bias caused by missing
data, or model specification bias. Estimates for disability
weights relied on respondents in other nations and
assumed that DALYs consider premature deaths and
YLDs to contribute equally to GBD estimates,
irrespective of country of residence.”™ Despite our
efforts, there is an urgent need for work to improve
population health and mortality data in Nigeria,
including subnational estimates. The Lancet Nigeria
Commission Report outlines recommendations to
achieve this improvement, most notably by ensuring
that data collection, collation, and analysis are
strengthened through a digital infrastructure linking
data at the local, state, and federal level to the National
Population Commission and the National Bureau of
Statistics. We relied on World Bank estimates for health
expenditure, which are derived from national estimates
of WHO.

Between 1998 and 2019, healthy life expectancy and
health expenditure increased in Nigeria; however, our
estimates show disease-specific and overall health
outcomes remain poor, even compared with poorer
west African countries with much smaller health
expenditure. This finding suggests important scope to
improve population health through more efficient
allocation and management of existing resources.
This will require rebalancing the source of health-care
financing from out-of-pocket costs to public investment
and directing greater resources to preventive and
primary care, including halting the increasing burden
of NCDs facing the country. The contribution of
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environmental risk factors to the burden of disease in
Nigeria highlights further opportunities for widespread
gains if access to clean water, sanitation facilities,
and food security is improved and exposure to air
pollution reduced.
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