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ABSTRACT
Introduction Non- fatal health loss makes a substantial 
contribution to the total disease burden among children 
and adolescents. An analysis of these morbidity patterns 
is essential to plan interventions that improve the health 
and well- being of children and adolescents. Our objective 
was to describe current levels and trends in the non- fatal 
disease burden from 2000 to 2016 among children and 
adolescents aged 0–19 years.
Methods We used years lost due to disability (YLD) 
estimates in WHO’s Global Health Estimates to describe 
the non- fatal disease burden from 2000 to 2016 for the 
age groups 0–27 days, 28 days–11 months, 1–4 years, 
5–9 years, 10–14 years and 15–19 years globally and 
by modified WHO region. To describe causes of YLDs, 
we used 18 broad cause groups and 54 specific cause 
categories.
Results In 2016, the total number of YLDs globally among 
those aged 0–19 years was about 130 million, or 51 
per 1000 population, ranging from 30 among neonates 
aged 0–27 days to 67 among older adolescents aged 
15–19 years. Global progress since 2000 in reducing the 
non- fatal disease burden has been limited (53 per 1000 in 
2000 for children and adolescents aged 0–19 years). The 
most important causes of YLDs included iron- deficiency 
anaemia and skin diseases for both sexes, across age 
groups and regions. For young children under 5 years of 
age, congenital anomalies, protein–energy malnutrition 
and diarrhoeal diseases were important causes of YLDs, 
while childhood behavioural disorders, asthma, anxiety 
disorders and depressive disorders were important causes 
for older children and adolescents. We found important 
variations between sexes and between regions, particularly 
among adolescents, that need to be addressed context- 
specifically.
Conclusion The disappointingly slow progress in 
reducing the global non- fatal disease burden among 
children and adolescents contrasts starkly with the major 
reductions in mortality over the first 17 years of this 
century. More effective action is needed to reduce the 
non- fatal disease burden among children and adolescents, 
with interventions tailored for each age group, sex and 
world region.

INTRODUCTION
There has been substantial global progress 
in young child survival over the past few 
decades. Between 1990 and 2018, the global 
under-5 mortality rate declined by more than 
half from 93 to 39 deaths per 1000 live births.1 
Although the improvements in older child 
and adolescent survival have been less impres-
sive, particularly in countries with a lower 
Socio- Demographic Index,2 3 improved moni-
toring of mortality patterns in these older 
age groups is underway.1 Much less attention 
has been given to the non- fatal health loss 
among children and adolescents.2 3 However, 
such data are essential for understanding the 

Key questions

What is already known?
 ► Non- fatal health loss contributes substantially to the 
overall disease burden among children and adoles-
cents aged 0–19 years.

 ► Continued monitoring of morbidity patterns is essen-
tial to guide targeted action to improve the health of 
children and adolescents.

What are the new findings?
 ► This paper provides a comprehensive overview of 
global and regional levels and trends in the morbidi-
ty burden among children and adolescents between 
2000 and 2016.

 ► Levels and main causes of the morbidity burden vary 
substantially by sex, age and region.

 ► Progress in reducing the morbidity burden among 
children and adolescents has been extremely limited.

What do the new findings imply?
 ► Urgent implementation of known, effective interven-
tions is needed to address the main causes of mor-
bidity among children and adolescents.

 ► Important variations between sexes, regions and age 
groups that become particularly apparent during ad-
olescence need to be addressed context- specifically.  on M
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health, well- being, and social development needs of chil-
dren and adolescents during this critical life period, and 
for informing interventions that could reduce or prevent 
this disease burden in the future.

Systematically monitoring not only mortality, but also 
morbidity patterns among children and adolescents, 
is essential for making a comprehensive assessment of 
the needs of this population,2 for several reasons. First, 
when looking at disability- adjusted live years (DALYs), a 
measure combining the morbidity and mortality burden, 
the contribution of the morbidity burden (expressed 
as years lost due to disability—YLDs) to global DALYs 
increases with increasing age, to reach a peak of over 
50% at the age of 10–14 years in both males and females.4 
Second, achievements in reducing the morbidity burden 
do not match progress in reducing mortality in young 
people. For example, there have been substantial reduc-
tions in pneumonia mortality among young children 
that have not been mirrored by similar reductions in 
morbidity.5 In fact, while rates of all- cause YLDs have 
decreased slightly between 1990 and 2017 among chil-
dren and adolescents aged 0–19 years, the global number 
of YLDs has increased by 4.7%, calling for urgent action 
and more detailed monitoring.2 Third, the interventions 
required to reduce the leading causes of death may differ 
substantially from those needed to reduce morbidity and 
risk factors for future disease burden.6 7 Fourth, morbidity 
analyses may further highlight stark inequities in disease 
distribution that disproportionately burdens the poorest 
and most marginalised populations.8 Finally, morbidity 
is the most important cause of demand for healthcare 
services.

In this paper, we aim to describe global and regional 
levels and trends in the morbidity burden among chil-
dren and adolescents aged 0–19 years between 2000 and 
2016 as measured in YLDs. We further disaggregate these 
estimates by age, sex and cause to provide a systematic 
and comprehensive assessment of the morbidity burden 
from birth to 20th birthday.

METHODS
Data source
The existing WHO Global Health Estimates (GHE) were 
the main source of data used for this secondary anal-
ysis.9 The GHE is an open- access comprehensive dataset, 
derived from the Global Burden of Disease (GBD) 2016 
study,6 that provides comparable estimates for DALYs, 
years of life lost due to mortality, and YLDs for all age 
groups and regions globally. A detailed description of 
the data source and estimation methods is available else-
where9 and compliant with the Guidelines for Accurate 
and Transparent Health Estimates Reporting.10

Outcome
YLDs are modelled estimates that aim to capture the 
amount of time lived in states of less than good health 
resulting from a specific cause. In the GHE, YLDs were 

calculated as the prevalence of a sequela of any given 
cause, multiplied by the average duration until remission 
or death, and by the disability weight for that sequela. The 
YLDs arising from a disease or injury are the sum of the 
YLDs for each of the sequelae associated with that disease 
or injury. The disability weight is a weighting factor that 
reflects the severity of the disease on a scale of 0 (perfect 
health) to 1 (equivalent to death). For example, for mild 
hearing loss, a disability weight of 0.010 was used, and for 
complete hearing loss, a disability weight of 0.281. For 
independent comorbidities, adjustments were made such 
that summed YLDs across causes reflected the sum of the 
overall health loss for the individual. However, individ-
uals with the same functional health loss from one or 
more causes were treated the same regardless of whether 
that functional health loss came from one or several 
contributing conditions.9

For most sequelae, the GBD 2016 study computed esti-
mates using a Bayesian meta- regression model designed 
to address key limitations in descriptive epidemiolog-
ical data such as missing values, inconsistencies and 
large methodological variations between data sources. 
For some disorders, natural history models, back calcu-
lation from mortality rates or other methods were used 
to compute estimates. YLD estimates by cause, age, sex, 
country and year were adjusted for comorbidity using 
simulation methods.9 YLD rates are presented by 1000 
population.

Uncertainty intervals
We calculated 95% uncertainty intervals (UIs) around the 
YLD rates as described elsewhere, using average relative 
uncertainty for each cause category.9 Trends were calcu-
lated as rates of decrease between the 2000 and 2016 YLD 
rates. Consistent with previously described methods,11 12 
we applied the bootstrap methodology to calculate UIs 
around trend estimates. From the two uncertainty distri-
butions (2000 and 2016), we took draws—assuming a 75% 
correlation between draws—and calculated 1000 rates of 
decrease. We present the 2.5th and 97.5th percentiles of 
the 1000 rates of decrease as the UI for the trend esti-
mates. The calculations resulted in wide and sometimes 
asymmetric UIs around most estimates presented in our 
paper, reflecting great variations in some of the under-
lying data.

Cause categories
The WHO GHE use a standard set of cause of disease or 
injury categories. For the analysis presented in this paper, 
these categories were selected and combined into 18 
broad cause groups and 54 specific cause categories. The 
18 broad cause groups were derived from the 23 GHE 
‘level two categories’ that were combined due to limited 
relevance of some level two categories for the ages 0–19 
years. The 54 specific cause categories were based on the 
178 specific GHE causes of disease/injury, which were 
selected or combined using the following criteria: (1) 
relevant to child and adolescent health; (2) specific and 
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policy- relevant categories; (3) consistent with categories 
previously used for children under 5 years9 13; (4) fewest 
number of categories that still provide sufficient detail 
to capture main causes of ill- health for all age groups 
between 0 and 19 years across regions; (5) sum to total 
YLDs for each age group in each region (online supple-
mental appendix 1, p 1–10).

Age groupings
A standard set of age groups for children and adolescents 
aged 0–19 years was used in our analysis, namely neonates 
(0–27 days); post- neonatal infants (28 days–11 months); 
young children (1–4 years); older children (5–9 years); 
young adolescents (10–14 years) and older adolescents 
(15–19 years).

Country groupings
We generated disease burden estimates by WHO regions14 
that were modified to only include low/middle- income 
countries (LMICs).15 A separate group was created for all 
high- income WHO member states (HICs) globally. The 
income classifications were based on a country’s gross 
national income per capita in the year 2016.15 Lists of 
country groups are provided in the online supplemental 
appendix 1, p 11–12.

Patient and public involvement
Patients or the public were not involved in the design and 
conduct of this study.

RESULTS
All-cause YLD rates
The global all- cause YLD rate for all ages between 0 and 
19 years was 51 per 1000 population in 2016 (table 1), 
translating into 130 million YLDs. Males and females had 
similar YLD rates (51 vs 52), and both ales and females 
showed a decrease of 3% in all- cause YLD rates between 
2000 and 2016 (52 in males and 54 in females in 2000).

Global YLD rates rose with age in both males and 
females, ranging from 30 in male neonates to 63 in older 
adolescent males, and from 30 in female neonates to 72 
in older adolescent females in 2016 (table 1). During 
the neonatal period, YLD rates were similar in boys and 
girls, then higher in boys in post- neonatal infants, young 
children (1–4 years) and older children (5–9 years). 
The opposite was true in adolescents (10–19 years), with 
higher rates in females. All age groups showed decreases 
in YLD rates between 2000 and 2016 for males, females 
and both sexes combined. However, decreases in the first 
year of life were much higher than those in the adoles-
cent years, ranging from 9% in neonates to 1% in young 
adolescents (table 1).

In 2016, males in African LMICs showed the highest 
all- cause YLD rates for neonates (41), post- neonates 
(59), young (63) and older adolescents (72), while males 
in Southeast Asian LMICs showed the highest rates for 
young and older male children (58 and 57). Across all 
age groups, Western Pacific LMICs had the lowest YLD Ta
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rates in males in 2016 (even lower than in HICs) (10 
in neonates, 18 in post- neonates, 20 in young children, 
29 in older children, 38 in young adolescents and 49 in 
older adolescents) (figure 1, online supplemental table 
2, p 13).

Among females in 2016, neonates (41) and post- 
neonates (56) from African LMICs had the highest all- 
cause YLD rates; Southeast Asian LMICs had the highest 
rates for young children (55), older children (54) and 
young adolescent females (62); and Eastern Mediterra-
nean LMICs for older female adolescents (79). Similar to 
men, lowest YLD rates in females in 2016 were observed in 
all age groups in Western Pacific LMICs (11 for neonates, 
18 for post- neonates, 20 for young children, 29 for older 
children and 54 for older adolescents), with the excep-
tion of young adolescent girls who had the lowest rate in 
HICs (47) (figure 1, online supplemental table 2, p 13).

Across all regions, YLD rates rose with increasing age, 
with the widest gap between neonates and older adoles-
cents among males and females in HICs (males: 12 in 
neonates vs 63 in older adolescents and females: 11 in 
neonates vs 75 in older adolescents) (figure 1, online 
supplemental table 2, p 13).

All age groups of all modified WHO regions and both 
sexes showed reductions in YLD rates between 2000 and 
2016, except for young children from Southeast Asian 
LMICs where there was a relative increase of 3% in boys 
and 2% in girls, and older female adolescents from HICs 
(relative increase of 1%). Neonates, post- neonates and 
young children in Western Pacific LMICs had the greatest 

decreases in YLD rates (all over 20%) in both boys and 
girls (figure 1, online supplemental table 2, p 13).

Cause-specific YLD rates
Using the 18 broad cause categories, globally in 2016, for 
both males and females, the largest cause of YLDs was 
nutritional deficiencies for neonates (11 for boys and 11 
for girls), post- neonates (18 for boys and 17 for girls), 
young children (14 for boys and 14 for girls) and older 
children (10 for boys and 9 for girls) (figure 2). For the 
adolescent age groups, the largest broad cause of YLDs 
was mental and substance use disorders: 15 for boys and 
14 for girls among young adolescents, and 22 for males 
and 22 for females among older adolescents (figure 2, 
online supplemental table 3, p 14–18).

Between 2000 and 2016, some progress has been 
made in reducing many of the most important causes 
for YLDs in several age groups, including over 20% rela-
tive reductions in YLD rates for infectious and parasitic 
diseases in male and female neonates as well as in post- 
neonatal infants. On the other hand, there was limited 
or no progress over time for some other major causes: 
for example, YLD rates from nutritional deficiencies 
in female neonates and in male young children have 
increased, as have YLD rates from neonatal conditions 
in both male and female young children, from respira-
tory diseases among older children of both sexes, from 
neurological conditions in all adolescent age groups 
except older male adolescents, and skin diseases in male 
and female young and older adolescents (figure 2, online 
supplemental table 3, p 14–18).

Figure 1 All- cause YLD rates by modified WHO region, sex and age: 2000, 2005, 2010, 2015 and 2016. YLD, years lost due 
to disability.
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Table 2 presents the top three of the 54 specific cause 
categories, by sex, age group and modified WHO region, 
for 2016. YLD rates were over 10 in some age groups for 

three of the specific causes: iron- deficiency anaemia 
in African LMICs, Eastern Mediterranean LMICs and 
Southeast Asian LMICs; protein–energy malnutrition 

Figure 2 Global YLD rates due to 18 broad cause groups by sex and age: 2000 and 2016. SIDS, sudden infant death 
syndrome; YLD, years lost due to disability.
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Table 2 Top three of 54 specific causes of YLDs by age, sex and modified WHO region, 2016

Region Age

Men Women

Cause YLD rate (UI) Cause YLD rate (UI)

Global 0–27 days Protein–energy malnutrition 7 (4 to 9) Protein–energy malnutrition 6 (4 to 9)

Iron- deficiency anaemia 5 (3 to 7) Iron- deficiency anaemia 5 (3 to 7)

Congenital anomalies 3 (2 to 4) Congenital anomalies 3 (2 to 4)

28 days–11 
months

Iron- deficiency anaemia 12 (8 to 18) Iron- deficiency anaemia 11 (7 to 17)

Protein–energy malnutrition 6 (4 to 8) Protein–energy malnutrition 5 (3 to 7)

Diarrhoeal diseases 4 (3 to 5) Diarrhoeal diseases 4 (3 to 5)

1–4 years Iron- deficiency anaemia 9 (6 to 14) Iron- deficiency anaemia 9 (6 to 13)

Protein–energy malnutrition 5 (3 to 7) Protein–energy malnutrition 4 (3 to 6)

Skin diseases 3 (2 to 5) Skin diseases 4 (2 to 5)

5–9 years Iron- deficiency anaemia 10 (6 to 15) Iron- deficiency anaemia 9 (6 to 13)

Asthma 3 (2 to 5) Asthma 3 (2 to 5)

Skin diseases 3 (2 to 4) Skin diseases 3 (2 to 5)

10–14 years Childhood behavioural disorders 5 (3 to 9) Iron- deficiency anaemia 7 (5 to 10)

Iron- deficiency anaemia 5 (3 to 8) Anxiety disorders 4 (3 to 6)

Skin diseases 3 (2 to 5) Skin diseases 4 (3 to 6)

15–19 years Childhood behavioural disorders 5 (3 to 7) Depressive disorders 6 (4 to 9)

Depressive disorders 4 (3 to 6) Iron- deficiency anaemia 6 (4 to 9)

Skin diseases 4 (3 to 6) Anxiety disorders 5 (4 to 7)

African low- 
income and 
middle- income 
countries

0–27 days Iron- deficiency anaemia 9 (5 to 13) Iron- deficiency anaemia 8 (5 to 11)

Protein–energy malnutrition 5 (3 to 8) Neonatal sepsis and 
infections

6 (3 to 11)

Diarrhoeal diseases 4 (3 to 6) Protein–energy malnutrition 5 (3 to 7)

28 days–11 
months

Iron- deficiency anaemia 19 (13 to 28) Iron- deficiency anaemia 18 (12 to 26)

Protein–energy malnutrition 6 (4 to 9) Diarrhoeal diseases 5 (3 to 7)

Diarrhoeal diseases 5 (3 to 7) Protein–energy malnutrition 5 (3 to 7)

1–4 years Iron- deficiency anaemia 14 (9 to 20) Iron- deficiency anaemia 13 (9 to 20)

Diarrhoeal diseases 4 (3 to 6) Skin diseases 4 (2 to 6)

Protein–energy malnutrition 3 (2 to 5) Diarrhoeal diseases 4 (3 to 5)

5–9 years Iron- deficiency anaemia 12 (7 to 18) Iron- deficiency anaemia 10 (7 to 15)

Asthma 4 (2 to 6) Asthma 4 (2 to 6)

Other infectious and parasitic 
diseases

3 (2 to 5) Skin diseases 3 (2 to 5)

10–14 years Iron- deficiency anaemia 7 (4 to 12) Iron- deficiency anaemia 7 (4 to 10)

Childhood behavioural disorders 6 (3 to 9) Anxiety disorders 4 (3 to 6)

Skin diseases 4 (2 to 5) Skin diseases 4 (3 to 6)

15–19 years Depressive disorders 5 (3 to 8) Depressive disorders 7 (5 to 10)

Childhood behavioural disorders 5 (3 to 8) Iron- deficiency anaemia 6 (4 to 10)

Other infectious and parasitic 
diseases

5 (3 to 7) Anxiety disorders 5 (3 to 7)

Continued
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Region Age

Men Women

Cause YLD rate (UI) Cause YLD rate (UI)

American low- 
income and 
middle- income 
countries

0–27 days Iron- deficiency anaemia 4 (2 to 6) Iron- deficiency anaemia 5 (3 to 7)

Protein–energy malnutrition 4 (2 to 6) Protein–energy malnutrition 4 (2 to 6)

Diarrhoeal diseases 3 (2 to 5) Diarrhoeal diseases 4 (2 to 5)

28 days–11 
months

Iron- deficiency anaemia 9 (5 to 15) Iron- deficiency anaemia 10 (6 to 15)

Diarrhoeal diseases 5 (3 to 7) Diarrhoeal diseases 5 (4 to 8)

Protein–energy malnutrition 3 (2 to 5) Congenital anomalies 3 (2 to 4)

1–4 years Diarrhoeal diseases 5 (3 to 7) Diarrhoeal diseases 5 (3 to 7)

Iron- deficiency anaemia 5 (3 to 8) Iron- deficiency anaemia 5 (3 to 8)

Skin diseases 4 (2 to 6) Skin diseases 4 (3 to 6)

5–9 years Asthma 5 (3 to 8) Asthma 5 (3 to 8)

Iron- deficiency anaemia 4 (2 to 7) Iron- deficiency anaemia 4 (2 to 6)

Skin diseases 3 (2 to 4) Skin diseases 3 (2 to 5)

10–14 years Childhood behavioural disorders 6 (3 to 9) Anxiety disorders 5 (3 to 7)

Skin diseases 4 (2 to 5) Skin diseases 4 (3 to 6)

Asthma 4 (2 to 5) Asthma 4 (2 to 6)

15–19 years Childhood behavioural disorders 5 (3 to 8) Depressive disorders 7 (4 to 10)

Alcohol and drug use disorders 5 (3 to 7) Anxiety disorders 6 (4 to 8)

Skin diseases 4 (3 to 6) Migraine 6 (3 to 8)

Eastern 
Mediterranean 
low- income and 
middle- income 
countries

0–27 days Protein–energy malnutrition 7 (4 to 10) Protein–energy malnutrition 8 (4 to 13)

Diarrhoeal diseases 5 (3 to 7) Iron- deficiency anaemia 5 (3 to 9)

Iron- deficiency anaemia 5 (2 to 8) Congenital anomalies 5 (3 to 6)

28 days–11 
months

Iron- deficiency anaemia 12 (7 to 21) Iron- deficiency anaemia 11 (7 to 17)

Protein–energy malnutrition 6 (3 to 10) Diarrhoeal diseases 6 (4 to 8)

Diarrhoeal diseases 6 (4 to 9) Protein–energy malnutrition 5 (3 to 9)

1–4 years Iron- deficiency anaemia 10 (5 to 18) Iron- deficiency anaemia 9 (6 to 14)

Diarrhoeal diseases 4 (3 to 6) Diarrhoeal diseases 4 (3 to 6)

Protein–energy malnutrition 4 (2 to 5) Congenital anomalies 4 (3 to 5)

5–9 years Iron- deficiency anaemia 11 (5 to 20) Iron- deficiency anaemia 10 (6 to 15)

Congenital anomalies 3 (2 to 4) Asthma 3 (2 to 5)

Asthma 3 (2 to 5) Congenital anomalies 3 (2 to 4)

10–14 years Iron- deficiency anaemia 6 (3 to 12) Iron- deficiency anaemia 7 (4 to 12)

Childhood behavioural disorders 6 (3 to 9) Anxiety disorders 4 (3 to 6)

Anxiety disorders 4 (3 to 5) Migraine 4 (2 to 6)

15–19 years Depressive disorders 5 (3 to 7) Depressive disorders 7 (4 to 10)

Childhood behavioural disorders 5 (3 to 8) Migraine 6 (4 to 9)

Anxiety disorders 4 (3 to 6) Iron- deficiency anaemia 6 (3 to 10)

Table 2 Continued

Continued

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://gh.bm

j.com
/

B
M

J G
lob H

ealth: first published as 10.1136/bm
jgh-2021-004996 on 17 M

arch 2021. D
ow

nloaded from
 

http://gh.bmj.com/


8 Guthold R, et al. BMJ Global Health 2021;6:e004996. doi:10.1136/bmjgh-2021-004996

BMJ Global Health

Region Age

Men Women

Cause YLD rate (UI) Cause YLD rate (UI)

European low- 
income and 
middle- income 
countries

0–27 days Diarrhoeal diseases 4 (3 to 6) Congenital anomalies 4 (3 to 6)

Protein–energy malnutrition 4 (2 to 6) Diarrhoeal diseases 4 (3 to 6)

Congenital anomalies 4 (3 to 5) Iron- deficiency anaemia 4 (2 to 6)

28 days–11 
months

Iron- deficiency anaemia 8 (5 to 13) Iron- deficiency anaemia 8 (5 to 13)

Diarrhoeal diseases 5 (3 to 8) Diarrhoeal diseases 5 (3 to 7)

Congenital anomalies 4 (2 to 5) Congenital anomalies 4 (3 to 6)

1–4 years Iron- deficiency anaemia 5 (3 to 8) Iron- deficiency anaemia 5 (3 to 8)

Congenital anomalies 3 (2 to 4) Congenital anomalies 4 (3 to 5)

Skin diseases 3 (2 to 4) Skin diseases 4 (2 to 5)

5–9 years Iron- deficiency anaemia 3 (2 to 5) Iron- deficiency anaemia 5 (3 to 9)

Asthma 3 (2 to 5) Asthma 3 (2 to 5)

Childhood behavioural disorders 3 (1 to 4) Congenital anomalies 3 (2 to 4)

10–14 years Childhood behavioural disorders 6 (3 to 10) Migraine 4 (3 to 6)

Skin diseases 3 (2 to 4) Iron- deficiency anaemia 4 (2 to 7)

Anxiety disorders 3 (2 to 4) Childhood behavioural 
disorders

4 (2 to 7)

15–19 years Childhood behavioural disorders 5 (3 to 8) Migraine 6 (4 to 9)

Depressive disorders 4 (3 to 6) Depressive disorders 6 (4 to 8)

Alcohol and drug use disorders 4 (2 to 6) Anxiety disorders 4 (3 to 6)

Southeast 
Asian low- 
income and 
middle- income 
countries

0–27 days Protein–energy malnutrition 14 (9 to 20) Protein–energy malnutrition 14 (9 to 20)

Iron- deficiency anaemia 6 (4 to 9) Iron- deficiency anaemia 5 (3 to 7)

Preterm birth complications 4 (3 to 6) Preterm birth complications 4 (2 to 5)

28 days–11 
months

Iron- deficiency anaemia 15 (10 to 23) Iron- deficiency anaemia 14 (9 to 20)

Protein–energy malnutrition 12 (8 to 17) Protein–energy malnutrition 12 (8 to 16)

Diarrhoeal diseases 3 (2 to 5) Diarrhoeal diseases 3 (2 to 5)

1–4 years Iron- deficiency anaemia 15 (10 to 22) Iron- deficiency anaemia 14 (9 to 21)

Protein–energy malnutrition 11 (7 to 16) Protein–energy malnutrition 11 (7 to 16)

Skin diseases 3 (2 to 5) Skin diseases 4 (2 to 5)

5–9 years Iron- deficiency anaemia 19 (12 to 27) Iron- deficiency anaemia 17 (11 to 25)

Other infectious and parasitic 
diseases

3 (2 to 5) Other infectious and parasitic 
diseases

3 (2 to 4)

Preterm birth complications 3 (2 to 4) Skin diseases 3 (2 to 5)

10–14 years Iron- deficiency anaemia 9 (5 to 14) Iron- deficiency anaemia 14 (10 to 20)

Childhood behavioural disorders 5 (3 to 9) Migraine 4 (2 to 6)

Skin diseases 3 (2 to 5) Skin diseases 4 (2 to 6)

15–19 years Childhood behavioural disorders 4 (2 to 7) Iron- deficiency anaemia 13 (9 to 19)

Skin diseases 4 (3 to 6) Migraine 6 (3 to 9)

Iron- deficiency anaemia 4 (2 to 6) Depressive disorders 5 (3 to 7)

Table 2 Continued

Continued
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Region Age

Men Women

Cause YLD rate (UI) Cause YLD rate (UI)

Western Pacific 
low- income and 
middle- income 
countries

0–27 days Protein–energy malnutrition 2 (1 to 3) Congenital anomalies 2 (1 to 3)

Congenital anomalies 2 (1 to 2) Iron- deficiency anaemia 2 (1 to 3)

Iron- deficiency anaemia 2 (1 to 2) Protein–energy malnutrition 1 (1 to 2)

28 days–11 
months

Iron- deficiency anaemia 3 (2 to 5) Iron- deficiency anaemia 3 (2 to 5)

Diabetes mellitus, and other 
endocrine, blood, immune 
disorders

2 (1 to 3) Diabetes mellitus, and other 
endocrine, blood, immune 
disorders

2 (1 to 3)

Skin diseases 2 (1 to 2) Congenital anomalies 2 (1 to 3)

1–4 years Skin diseases 3 (2 to 4) Skin diseases 3 (2 to 5)

Diabetes mellitus, and other 
endocrine, blood, immune 
disorders

2 (1 to 3) Congenital anomalies 2 (1 to 2)

Upper respiratory infections and 
otitis media

2 (1 to 3) Upper respiratory infections 
and otitis media

2 (1 to 3)

5–9 years Skin diseases 3 (2 to 4) Asthma 3 (2 to 5)

Asthma 3 (2 to 4) Skin diseases 3 (2 to 5)

Childhood behavioural disorders 2 (1 to 3) Congenital anomalies 2 (1 to 2)

10–14 years Childhood behavioural disorders 5 (3 to 8) Skin diseases 4 (3 to 6)

Skin diseases 4 (2 to 5) Anxiety disorders 4 (3 to 6)

Anxiety disorders 3 (2 to 4) Childhood behavioural 
disorders

2 (1 to 4)

15–19 years Skin diseases 4 (3 to 7) Skin diseases 5 (3 to 7)

Childhood behavioural disorders 4 (2 to 6) Depressive disorders 5 (3 to 7)

Depressive disorders 3 (2 to 5) Anxiety disorders 4 (3 to 6)

High- income 
countries

0–27 days Congenital anomalies 3 (2 to 4) Congenital anomalies 3 (2 to 4)

Upper respiratory infections and 
otitis media

1 (1 to 2) Upper respiratory infections 
and otitis media

1 (1 to 2)

Protein–energy malnutrition 1 (1 to 2) Diarrhoeal diseases 1 (1 to 2)

28 days–11 
months

Congenital anomalies 3 (2 to 4) Iron- deficiency anaemia 3 (2 to 6)

Iron- deficiency anaemia 2 (1 to 5) Congenital anomalies 3 (2 to 4)

Upper respiratory infections and 
otitis media

2 (1 to 4) Upper respiratory infections 
and otitis media

2 (1 to 4)

1–4 years Skin diseases 3 (2 to 5) Skin diseases 3 (2 to 5)

Congenital anomalies 3 (2 to 4) Congenital anomalies 3 (2 to 4)

Upper respiratory infections and 
otitis media

3 (1 to 4) Upper respiratory infections 
and otitis media

3 (1 to 4)

5–9 years Asthma 4 (2 to 6) Asthma 3 (2 to 5)

Childhood behavioural disorders 3 (2 to 5) Skin diseases 3 (2 to 4)

Congenital anomalies 2 (2 to 3) Anxiety disorders 2 (2 to 3)

10–14 years Childhood behavioural disorders 6 (3 to 9) Anxiety disorders 6 (4 to 8)

Anxiety disorders 4 (3 to 5) Depressive disorders 5 (3 to 7)

Skin diseases 4 (2 to 5) Skin diseases 4 (3 to 6)

15–19 years Alcohol and drug use disorders 7 (4 to 9) Depressive disorders 11 (7 to 16)

Depressive disorders 5 (4 to 8) Anxiety disorders 7 (5 to 10)

Childhood behavioural disorders 5 (3 to 8) Migraine 6 (4 to 9)

UI, uncertainty interval; YLD, years lost due to disability.

Table 2 Continued
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in Southeast Asian LMICs and depressive disorders in 
HICs.

In total, 16 causes were represented in the top three 
specific causes in any of the 84 groups by sex, age and 
modified WHO region in table 2. Figure 3 summarises 
the number of times each cause was represented in any 
of those 84 groups. Iron- deficiency anaemia was repre-
sented 56 times, across both sexes, all age groups and 
modified WHO regions. Skin diseases were another 
important cause, being represented 34 times and across 
five age groups and all modified WHO regions except 
Eastern Mediterranean LMICs. While congenital anoma-
lies, protein–energy malnutrition and diarrhoeal diseases 
were important causes of YLDs in the younger age groups 
up to 5 years; childhood behavioural disorders, asthma, 
anxiety disorders and depressive disorders were the most 
important for older children and adolescents.

DISCUSSION
Summary of findings
Consistent with other reports,2 6 our analysis shows that 
all- cause YLD rates were rising with age through child-
hood and adolescence for both males and females, and 
that progress in reducing this non- fatal health burden 
has been very limited over time across age groups and 

particularly in adolescents. The lack of progress might in 
part be explained by a predominant focus on reducing 
mortality and using mortality rates as a common metric 
of tracking global health progress.6 16 In fact, lifesaving 
interventions, particularly among very young children 
including preterm babies, might in turn have led to 
adverse effects on disability through increased risk of 
long- term disabling outcomes.17 While it is important 
to continue public health efforts to reduce mortality, 
much greater attention needs to be paid to morbidity, in 
order to ensure that all children and adolescents not only 
survive, but thrive and are equipped to attain their full 
potential as adults.18

We found the highest all- cause YLD rates for both males 
and females across age groups in African and Southeast 
Asian LMICs. While many of the main causes for YLDs 
were similar across regions, iron- deficiency anaemia 
across age groups and protein–energy malnutrition for 
children under 5 years of age stood out as causing most 
YLDs in African and Southeast Asian LMICs, with YLD 
rates of over 10 per 1000 population in several age and sex 
groups. Micronutrient deficiencies have been recognised 
as a public health problem in these regions, and urgent 
implementation of known effective interventions is 
needed to reduce the burden of these conditions.19 20

Figure 3 Number of times each of the 54 specific causes was represented in the top three of any of 84 regional/sex/age 
groups, by age: 2016 (only those causes that appeared at least once are shown).
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On the other hand, lowest all- cause YLD rates were 
observed in Western Pacific LMICs for males and females 
of nearly all age groups. As in other regions, nutritional 
deficiencies, particularly iron- deficiency anaemia and 
protein–energy malnutrition, were in the top three causes 
of YLDs in many sex and age groups, however, compared 
with other regions, YLD rates from these causes were 
relatively low. This may be explained by the previously 
described successful implementation of nutritional poli-
cies and public health strategies in China,21–23 the country 
driving estimates for Western Pacific LMICs due to its 
large population, and should stimulate similar action in 
other regions. Interventions included, for example, the 
establishment of an expert group to strengthen school 
nutrition guidance and provision of nutritious school 
meals in disadvantaged areas.

Our results also show that HICs were the region with 
the greatest difference in all- cause YLD rates between the 
youngest and oldest age groups, with YLD rates nearly 
five times higher in older adolescent males as compared 
with male neonates, and over six times higher in older 
adolescent females as compared with female neonates. 
Furthermore, YLD rates have slightly increased over time 
in adolescents between 2000 and 2016 in this region. 
We found that the main causes for this health burden 
were mental health disorders, including depression, 
anxiety, and childhood behavioural disorders in males 
and females, as well as alcohol and drug use in males. 
Other reports confirm this large and growing burden of 
mental health and substance use disorders among adoles-
cents,2 24 which needs to be urgently addressed. Evidence 
suggests that many of these disorders occur during youth, 
and that early detection and intervention may hold great 
promise for improving long- term outcomes.24 25 There-
fore, effective strategies should be implemented now 
and should include, according to a recent meta- analysis 
by Skeen et al,26 three programme components, namely, 
interpersonal skills, emotional regulation, and alcohol 
and drug education, provided their consistent effective-
ness across different health outcomes. A menu of promo-
tive and preventive interventions to improve adolescent 
mental health has become available recently as part of 
WHO Guidelines.27

In addition to nutritional deficiencies across age 
groups and regions, as well as mental and substance use 
disorders among adolescents, our analysis also identi-
fied skin diseases as an important cause of YLDs across 
regions and age groups; congenital anomalies and diar-
rhoeal diseases across regions in the younger age groups 
up to 5 years; as well as asthma among older children and 
younger adolescents. While there has been progress in 
reducing YLDs caused by congenital anomalies as well as 
diarrhoeal diseases (included in the category ‘infectious 
and parasitic diseases’ in our 18 broad cause groups), 
there has been no progress, or even increases in YLDs 
caused by skin diseases and asthma (included in ‘respira-
tory conditions’ in our 18 broad cause categories), partic-
ularly among adolescents. Previous reports confirm the 

large global burden of skin diseases with a peak in older 
adolescence, largely due to acne vulgaris and dermatitis,28 
as well as the large and increasing burden of asthma in 
young people,29 and the lack of progress in reducing this 
burden. Air pollution has been identified as one factor 
negatively influencing both skin diseases and asthma,30 31 
and every effort should be made to reduce this grave risk 
to human health affecting nearly everyone in the world. 
In a recent report, Schraufnagel et al present examples of 
actions taken that produced favourable results and can 
be applied in other settings,32 and WHO guidelines for 
air pollution exist that should be urgently implemented 
around the globe.33

Limitations
Our results need to be interpreted in light of a number 
of limitations. The estimation of YLDs is challenging, for 
several reasons: first, there is great variability in quality 
and completeness of underlying incidence and prev-
alence data for appropriate case definitions across and 
within countries, with the greatest gaps often in settings 
with the highest disease burden.6 9 Second, the availa-
bility of information on health state distribution and 
severity is limited, requiring the use of considerable 
assumptions for many causes when modelling the esti-
mates.34 35 Third, there are limitations in the assessment 
of disability weights for health states.36 These challenges 
contribute to large uncertainty ranges around the YLD 
estimates, reinforcing the need for caution in inter-
preting and comparing estimates across groups, particu-
larly estimates from high- burden countries where routine 
administrative data systems are weakest. There is a need 
for governments to substantially invest in strengthening 
their health information systems to improve disease 
burden surveillance in these countries, and relevant tools 
and resources are available from WHO and other organ-
isations.37 38 Another limitation stems from the fact that 
the non- fatal disease burden is measured and expressed 
in terms of time spent in states of reduced function 
compared with optimal health, which may be a difficult 
concept to understand and translate into policy terms. 
However, the main causes of the disease burden for males 
and females of different ages and from different regions 
presented in our paper provide useful information for 
policymakers to act on.

CONCLUSION
To our knowledge, our article is the first one providing 
a detailed description of sex- specific, age- specific and 
region- specific variations in the non- fatal disease burden 
among children and adolescents. It draws on morbidity 
estimates generated by the wide network of experts from 
the Institute of Health Metrics and Evaluation at the 
University of Washington and their many collaborators 
in the GBD 2016,6 as well as WHO and their various inter-
agency, expert advisory and academic groups. This well- 
established process has resulted in a set of standardised 
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morbidity estimates that account for all major diseases 
and conditions, and which are available for all ages, 
regions and years dating back to 2000. Analyses of this 
comprehensive global morbidity dataset provide valuable 
information needed to improve the health and well- being 
of males and females at different ages and in different 
parts of the world.

Our findings highlight the disconnect between the 
dramatic gains made in survival between 2000 and 2016, 
particularly for young children,1 and the limited progress 
achieved in reducing the non- fatal disease burden among 
children and adolescents during this same period. They 
underscore the critical need to urgently address non- fatal 
diseases and conditions among children and adolescents, 
with a particular focus on older children and adoles-
cents who suffer the greatest morbidity burden across all 
regions, while still maintaining a focus on young child 
survival where mortality rates remain highest. In tackling 
the morbidity burden, this report highlights some leading 
causes of non- fatal disease during critical age periods 
in childhood and adolescence, which have too often 
been neglected and where there has been remarkably 
little progress since 2000. These include iron- deficiency 
anaemia and skin diseases across regions and age groups; 
congenital anomalies and diarrhoeal diseases, as well 
as protein–energy malnutrition particularly in South-
east Asian LMICs, in children under 5 years; asthma in 
older children and young adolescents; and mental and 
substance use disorders among adolescents from all 
regions and particularly from HICs. To address these 
causes, menus of effective interventions and guidelines 
for different age groups exist39–41 that can help design 
programmes that will transform the next generation into 
healthier and more productive adults.
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Appendix Table 2. All-cause YLD rates (per 1,000 population) 2000 and 2016, and percent decrease 

over time, by sex, age and modified WHO region. 

Region Age Males  Females 

YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

% decrease 

(UI) 

YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

% decrease 

(UI) 

African low- 

and middle-

income 

countries 

0-27 days 47 (34 to 63) 41 (30 to 55) 12 (-10 to 29) 47 (34 to 63) 41 (30 to 55) 13 (-9 to 30) 

28 days-11 months 66 (48 to 88) 59 (42 to 78) 10 (-14 to 29) 64 (46 to 86) 56 (41 to 76) 12 (-10 to 29) 

1-4 years 58 (41 to 80) 52 (37 to 70) 10 (-13 to 29) 55 (39 to 74) 50 (36 to 67) 10 (-16 to 29) 

5-9 years 61 (42 to 84) 55 (39 to 75) 9 (-16 to 30) 56 (39 to 76) 50 (36 to 68) 10 (-16 to 29) 

10-14 years 69 (49 to 92) 63 (46 to 83) 8 (-17 to 26) 66 (48 to 89) 60 (44 to 80) 9 (-17 to 27) 

15-19 years 79 (58 to 102) 72 (54 to 94) 8 (-13 to 25) 86 (63 to 112) 78 (58 to 102) 9 (-12 to 26) 

American low- 

and middle-

income 

countries 

0-27 days 22 (16 to 30) 22 (16 to 28) 3 (-22 to 22) 23 (17 to 30) 23 (17 to 30) 2 (-22 to 22) 

28 days-11 months 37 (27 to 49) 34 (25 to 45) 7 (-14 to 26) 37 (27 to 48) 35 (26 to 45) 5 (-19 to 23) 

1-4 years 37 (27 to 49) 35 (25 to 47) 4 (-20 to 23) 36 (26 to 48) 35 (25 to 47) 4 (-22 to 23) 

5-9 years 39 (29 to 53) 38 (28 to 52) 4 (-22 to 24) 39 (28 to 52) 37 (27 to 49) 3 (-24 to 24) 

10-14 years 48 (35 to 63) 47 (35 to 61) 1 (-23 to 19) 51 (38 to 67) 51 (38 to 66) 0 (-23 to 19) 

15-19 years 61 (45 to 79) 60 (45 to 77) 2 (-19 to 20) 71 (53 to 92) 68 (51 to 88) 3 (-17 to 21) 

Eastern 

Mediterranean 

low- and 

middle-income 

countries 

0-27 days 36 (25 to 52) 31 (22 to 43) 15 (-11 to 35) 40 (29 to 54) 35 (25 to 46) 14 (-10 to 30) 

28 days-11 months 51 (35 to 72) 46 (32 to 63) 9 (-21 to 30) 51 (37 to 69) 45 (32 to 60) 12 (-12 to 30) 

1-4 years 48 (34 to 68) 47 (33 to 64) 4 (-23 to 26) 46 (32 to 64) 44 (32 to 60) 4 (-24 to 24) 

5-9 years 53 (36 to 73) 51 (35 to 71) 3 (-26 to 25) 50 (35 to 69) 47 (34 to 65) 4 (-25 to 24) 

10-14 years 60 (43 to 79) 58 (42 to 77) 4 (-20 to 23) 62 (45 to 83) 59 (43 to 78) 5 (-17 to 24) 

15-19 years 73 (55 to 94) 69 (51 to 89) 6 (-16 to 25) 85 (63 to 110) 79 (58 to 102) 7 (-13 to 25) 

European low- 

and middle-

income 

countries 

0-27 days 25 (18 to 32) 22 (16 to 29) 10 (-12 to 28) 25 (18 to 33) 22 (16 to 30) 10 (-12 to 28) 

28 days-11 months 36 (26 to 47) 34 (25 to 45) 4 (-20 to 23) 36 (26 to 49) 33 (24 to 44) 8 (-14 to 26) 

1-4 years 37 (27 to 49) 33 (25 to 44) 9 (-15 to 26) 35 (26 to 47) 32 (24 to 43) 10 (-13 to 28) 

5-9 years 38 (28 to 51) 36 (26 to 48) 5 (-19 to 26) 39 (28 to 52) 37 (26 to 49) 5 (-19 to 25) 

10-14 years 49 (36 to 64) 46 (34 to 60) 5 (-18 to 24) 51 (37 to 68) 49 (36 to 64) 5 (-17 to 23) 

15-19 years 64 (47 to 82) 61 (45 to 80) 4 (-17 to 21) 68 (50 to 88) 66 (49 to 86) 2 (-19 to 20) 

South-East 

Asian low- and 

middle-income 

countries 

0-27 days 44 (31 to 60) 40 (29 to 55) 8 (-20 to 30) 41 (29 to 56) 38 (27 to 51) 7 (-18 to 26) 

28 days-11 months 60 (43 to 83) 55 (39 to 75) 9 (-17 to 29) 57 (40 to 77) 52 (37 to 70) 9 (-19 to 27) 

1-4 years 56 (40 to 76) 58 (42 to 78) -3 (-34 to 19) 54 (38 to 73) 55 (39 to 74) -2 (-29 to 20) 

5-9 years 62 (44 to 84) 57 (41 to 77) 7 (-18 to 27) 58 (41 to 78) 54 (38 to 72) 7 (-19 to 27) 

10-14 years 61 (44 to 81) 57 (42 to 76) 6 (-18 to 25) 65 (47 to 85) 62 (45 to 82) 4 (-20 to 22) 

15-19 years 68 (50 to 88) 64 (48 to 82) 6 (-17 to 23) 82 (60 to 107) 79 (58 to 102) 4 (-20 to 22) 

Western 

Pacific low- 

and middle-

income 

countries 

0-27 days 14 (10 to 19) 10 (7 to 14) 29 (12 to 42)* 15 (11 to 20) 11 (8 to 15) 23 (2 to 39)* 

28 days-11 months 24 (17 to 33) 18 (13 to 24) 27 (9 to 43)* 23 (17 to 31) 18 (13 to 25) 21 (2 to 38)* 

1-4 years 27 (19 to 36) 20 (15 to 27) 24 (4 to 39)* 26 (19 to 35) 20 (15 to 27) 22 (2 to 38)* 

5-9 years 33 (23 to 43) 29 (21 to 38) 12 (-9 to 28) 32 (23 to 43) 29 (21 to 38) 9 (-15 to 26) 

10-14 years 40 (29 to 53) 38 (27 to 49) 6 (-17 to 24) 41 (30 to 54) 39 (29 to 51) 5 (-18 to 23) 

15-19 years 51 (38 to 66) 49 (36 to 63) 4 (-20 to 22) 56 (42 to 73) 54 (41 to 70) 4 (-16 to 22) 

High-income 

countries 

0-27 days 13 (9 to 17) 12 (9 to 15) 7 (-13 to 26) 13 (9 to 16) 11 (8 to 15) 9 (-11 to 27) 

28 days-11 months 21 (15 to 27) 20 (14 to 25) 7 (-15 to 25) 21 (16 to 28) 19 (14 to 26) 8 (-13 to 26) 

1-4 years 25 (18 to 34) 24 (18 to 33) 3 (-22 to 23) 24 (17 to 32) 23 (16 to 31) 3 (-24 to 24) 

5-9 years 31 (23 to 41) 30 (22 to 40) 2 (-23 to 22) 29 (21 to 38) 28 (20 to 38) 1 (-26 to 22) 

10-14 years 44 (33 to 57) 43 (32 to 57) 1 (-21 to 21) 47 (35 to 61) 47 (35 to 62) 0 (-23 to 18) 

15-19 years 63 (47 to 81) 63 (47 to 82) 0 (-22 to 19) 74 (55 to 96) 75 (56 to 97) -1 (-23 to 17) 

*significant decrease at 5% level 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2021-004996:e004996. 6 2021;BMJ Global Health, et al. Guthold R



Appendix Table 3. Global YLD rates (per 1,000 population) due to 18 broad cause groups for males 

and females, by age, 2000 and 2016, and percent decrease over time. Causes are sorted by YLD 

rates in 2016. Causes with a YLD rate of less than 0.5 per 1,000 population are not shown. 

Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

0-27 days, 

Males 

 

Nutritional deficiencies 12 (8 to 17) 11 (7 to 17) 1 1 (-39 to 26) 

Neonatal conditions 8 (6 to 10) 7 (5 to 9) 2 13 (-8 to 30) 

Infectious and parasitic diseases 5 (3 to 6) 4 (3 to 5) 3 25 (4 to 40)* 

Congenital anomalies 3 (2 to 4) 3 (2 to 4) 4 6 (-17 to 26) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 5 11 (-23 to 38) 

Mental and substance use disorders 1 (1 to 2) 1 (1 to 2) 6 9 (-27 to 32) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 1) 7 17 (-12 to 40) 

Sense organ diseases 1 (1 to 1) 1 (0 to 1) 8 14 (-17 to 36) 

28 days-11 

months, Males 

Nutritional deficiencies 19 (13 to 27) 18 (12 to 25) 1 5 (-26 to 29) 

Infectious and parasitic diseases 9 (6 to 12) 7 (5 to 10) 2 20 (-2 to 37) 

Neonatal conditions 5 (4 to 6) 5 (3 to 6) 3 2 (-16 to 17) 

Congenital anomalies 3 (2 to 4) 3 (2 to 4) 4 6 (-19 to 25) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
3 (2 to 4) 2 (2 to 4) 5 9 (-26 to 34) 

Skin diseases 2 (1 to 3) 2 (1 to 3) 6 7 (-40 to 35) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 7 8 (-26 to 33) 

Unintentional injuries 2 (1 to 2) 1 (1 to 2) 8 20 (-4 to 39) 

Mental and substance use disorders 2 (1 to 2) 1 (1 to 2) 9 8 (-24 to 34) 

Sense organ diseases 1 (1 to 2) 1 (1 to 1) 10 13 (-18 to 33) 

Neurological conditions 1 (0 to 1) 1 (0 to 1) 11 3 (-48 to 32) 

1-4 years, Males 

Nutritional deficiencies 14 (10 to 20) 14 (10 to 20) 1 -1 (-34 to 24) 

Infectious and parasitic diseases 7 (5 to 9) 6 (4 to 8) 2 16 (-6 to 32) 

Skin diseases 3 (2 to 5) 3 (2 to 5) 3 4 (-30 to 32) 

Neonatal conditions 3 (2 to 4) 3 (2 to 4) 4 -8 (-29 to 10) 

Sense organ diseases 3 (2 to 4) 2 (2 to 3) 5 10 (-17 to 33) 

Respiratory infections 3 (2 to 4) 2 (1 to 4) 6 7 (-29 to 33) 

Congenital anomalies 2 (2 to 3) 2 (2 to 3) 7 3 (-21 to 24) 

Mental and substance use disorders 2 (2 to 3) 2 (1 to 3) 8 6 (-26 to 30) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 4) 2 (1 to 4) 9 6 (-92 to 50) 

Neurological conditions 1 (1 to 2) 1 (1 to 2) 10 -4 (-51 to 28) 

Unintentional injuries 1 (1 to 2) 1 (1 to 2) 11 6 (-24 to 28) 

Respiratory diseases 1 (1 to 2) 1 (1 to 2) 12 0 (-48 to 36) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 1) 1 (1 to 1) 13 6 (-25 to 31) 

5-9 years, Males 

Nutritional deficiencies 11 (7 to 15) 10 (6 to 15) 1 6 (-24 to 32) 

Mental and substance use disorders 8 (5 to 11) 7 (5 to 11) 2 2 (-28 to 25) 

Infectious and parasitic diseases 5 (4 to 7) 5 (3 to 6) 3 14 (-11 to 32) 

Sense organ diseases 4 (3 to 6) 4 (2 to 5) 4 7 (-25 to 31) 

Respiratory diseases 3 (2 to 4) 3 (2 to 5) 5 -5 (-48 to 29) 
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Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

5-9 years, Males 

Skin diseases 3 (2 to 4) 3 (2 to 4) 6 2 (-46 to 31) 

Neonatal conditions 2 (1 to 3) 2 (2 to 3) 7 -17 (-43 to 3) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 8 4 (-34 to 33) 

Neurological conditions 2 (1 to 3) 2 (1 to 3) 9 -4 (-40 to 24) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 4) 2 (1 to 3) 10 11 (-39 to 47) 

Congenital anomalies 2 (1 to 3) 2 (1 to 3) 11 3 (-24 to 24) 

Unintentional injuries 2 (1 to 3) 2 (1 to 3) 12 3 (-22 to 24) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 2) 13 7 (-27 to 30) 

10-14 years, 

Males 

 

Mental and substance use disorders 15 (11 to 22) 15 (11 to 22) 1 0 (-33 to 23) 

Nutritional deficiencies 6 (4 to 8) 5 (3 to 8) 2 4 (-27 to 32) 

Sense organ diseases 5 (3 to 7) 4 (3 to 6) 3 6 (-27 to 29) 

Neurological conditions 4 (3 to 6) 4 (3 to 6) 4 -2 (-39 to 22) 

Infectious and parasitic diseases 4 (3 to 6) 4 (3 to 5) 5 12 (-12 to 30) 

Skin diseases 3 (2 to 5) 3 (2 to 5) 6 0 (-37 to 30) 

Unintentional injuries 3 (2 to 4) 3 (2 to 4) 7 2 (-23 to 22) 

Respiratory diseases 3 (2 to 3) 3 (2 to 4) 8 -7 (-39 to 18) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 9 -21 (-49 to 0)* 

Congenital anomalies 2 (1 to 3) 2 (1 to 2) 10 2 (-26 to 21) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 11 4 (-36 to 33) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 2) 2 (1 to 2) 12 -3 (-49 to 31) 

Musculoskeletal diseases 1 (1 to 2) 1 (1 to 2) 13 5 (-25 to 30) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 1) 14 4 (-29 to 29) 

15-19 years, 

Males 

Mental and substance use disorders 23 (16 to 31) 22 (16 to 30) 1 2 (-28 to 22) 

Neurological conditions 5 (3 to 7) 5 (3 to 7) 2 0 (-35 to 27) 

Sense organ diseases 5 (3 to 7) 5 (3 to 7) 3 6 (-27 to 30) 

Skin diseases 4 (3 to 6) 4 (3 to 6) 4 -1 (-38 to 25) 

Infectious and parasitic diseases 5 (3 to 6) 4 (3 to 5) 5 13 (-8 to 29) 

Musculoskeletal diseases 4 (3 to 6) 4 (3 to 6) 6 7 (-24 to 30) 

Unintentional injuries 4 (3 to 5) 4 (3 to 5) 7 3 (-22 to 22) 

Nutritional deficiencies 3 (2 to 5) 3 (2 to 4) 8 10 (-26 to 39) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 9 -22 (-47 to 0) 

Respiratory diseases 2 (1 to 3) 2 (1 to 3) 10 -1 (-31 to 21) 

Congenital anomalies 2 (1 to 2) 2 (1 to 2) 11 3 (-25 to 23) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 2 (1 to 2) 12 -1 (-33 to 27) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 13 5 (-30 to 33) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 2) 14 -15 (-65 to 21) 

Cardiovascular diseases 1 (1 to 1) 1 (1 to 1) 15 -7 (-36 to 16) 

Intentional injuries 1 (1 to 1) 1 (0 to 1) 16 28 (10 to 41)* 
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Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

0-27 days, 

Females 

 

Nutritional deficiencies 11 (7 to 16) 11 (7 to 16) 1 -2 (-38 to 26) 

Neonatal conditions 9 (7 to 12) 8 (6 to 10) 2 13 (-8 to 30) 

Infectious and parasitic diseases 5 (3 to 6) 4 (3 to 5) 3 24 (4 to 40)* 

Congenital anomalies 4 (3 to 5) 3 (2 to 4) 4 6 (-17 to 24) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 5 12 (-19 to 40) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 2) 6 9 (-25 to 33) 

Sense organ diseases 1 (1 to 1) 1 (0 to 1) 7 13 (-18 to 36) 

28 days-11 

months, 

Females 

Nutritional deficiencies 18 (12 to 25) 17 (11 to 24) 1 6 (-29 to 32) 

Infectious and parasitic diseases 9 (7 to 12) 7 (5 to 10) 2 20 (-1 to 35) 

Neonatal conditions 5 (4 to 6) 5 (4 to 6) 3 3 (-15 to 18) 

Congenital anomalies 3 (2 to 4) 3 (2 to 4) 4 5 (-16 to 25) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
3 (2 to 4) 2 (2 to 4) 5 3 (-36 to 32) 

Skin diseases 2 (1 to 3) 2 (1 to 3) 6 6 (-38 to 31) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 7 7 (-27 to 34) 

Unintentional injuries 2 (1 to 2) 1 (1 to 2) 8 17 (-7 to 37) 

Sense organ diseases 1 (1 to 2) 1 (1 to 1) 9 12 (-19 to 36) 

Mental and substance use disorders 1 (0 to 1) 1 (0 to 1) 10 9 (-34 to 37) 

Neurological conditions 1 (0 to 1) 1 (0 to 1) 11 0 (-54 to 30) 

1-4 years, 

Females 

Nutritional deficiencies 14 (9 to 19) 14 (9 to 19) 1 1 (-31 to 28) 

Infectious and parasitic diseases 7 (5 to 9) 6 (4 to 8) 2 16 (-5 to 33) 

Skin diseases 4 (2 to 6) 4 (2 to 5) 3 4 (-31 to 31) 

Neonatal conditions 3 (2 to 4) 3 (2 to 4) 4 -11 (-33 to 9) 

Congenital anomalies 3 (2 to 3) 3 (2 to 3) 5 3 (-22 to 23) 

Sense organ diseases 3 (2 to 4) 2 (2 to 3) 6 10 (-22 to 33) 

Respiratory infections 3 (2 to 4) 2 (1 to 3) 7 7 (-31 to 35) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 4) 2 (1 to 3) 8 6 (-77 to 51) 

Respiratory diseases 1 (1 to 2) 1 (1 to 2) 9 -4 (-51 to 29) 

Neurological conditions 1 (1 to 2) 1 (1 to 2) 10 -5 (-50 to 26) 

Unintentional injuries 1 (1 to 2) 1 (1 to 2) 11 6 (-24 to 27) 

Mental and substance use disorders 1 (1 to 2) 1 (1 to 2) 12 5 (-36 to 33) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (0 to 1) 1 (0 to 1) 13 12 (-19 to 34) 

5-9 years, 

Females 

Nutritional deficiencies 10 (7 to 15) 9 (6 to 13) 1 10 (-21 to 35) 

Mental and substance use disorders 5 (4 to 7) 5 (3 to 7) 2 1 (-28 to 25) 

Infectious and parasitic diseases 5 (4 to 7) 4 (3 to 6) 3 12 (-13 to 32) 

Sense organ diseases 4 (3 to 6) 4 (2 to 5) 4 7 (-25 to 32) 

Respiratory diseases 3 (2 to 5) 3 (2 to 5) 5 -8 (-49 to 26) 

Skin diseases 3 (2 to 5) 3 (2 to 5) 6 1 (-43 to 31) 

Neurological conditions 2 (1 to 3) 2 (2 to 3) 7 -3 (-40 to 23) 
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Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

5-9 years, 

Females 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 8 -21 (-46 to 1) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 9 4 (-35 to 32) 

Congenital anomalies 2 (2 to 3) 2 (2 to 3) 10 3 (-24 to 23) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 3) 2 (1 to 3) 11 5 (-47 to 40) 

Unintentional injuries 2 (1 to 2) 2 (1 to 2) 12 3 (-22 to 23) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 2) 13 7 (-27 to 30) 

10-14 years, 

Females 

Mental and substance use disorders 14 (9 to 19) 14 (10 to 19) 1 -1 (-33 to 22) 

Nutritional deficiencies 8 (5 to 11) 8 (5 to 11) 2 3 (-31 to 28) 

Neurological conditions 5 (4 to 8) 6 (4 to 8) 3 -3 (-41 to 22) 

Sense organ diseases 4 (3 to 6) 4 (3 to 6) 4 5 (-27 to 28) 

Skin diseases 4 (2 to 6) 4 (3 to 6) 5 -1 (-40 to 28) 

Infectious and parasitic diseases 4 (3 to 5) 3 (2 to 5) 6 10 (-13 to 28) 

Respiratory diseases 3 (2 to 4) 3 (2 to 4) 7 -9 (-38 to 15) 

Unintentional injuries 2 (2 to 3) 2 (2 to 3) 8 2 (-22 to 22) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 9 -22 (-49 to 1) 

Congenital anomalies 2 (1 to 3) 2 (1 to 2) 10 3 (-23 to 23) 

Musculoskeletal diseases 2 (1 to 2) 2 (1 to 2) 11 6 (-28 to 29) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 12 4 (-33 to 33) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 2) 13 3 (-43 to 36) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 2) 14 9 (-22 to 34) 

15-19 years, 

Females 

Mental and substance use disorders 22 (16 to 29) 22 (15 to 29) 1 1 (-26 to 23) 

Neurological conditions 8 (5 to 11) 8 (5 to 11) 2 0 (-34 to 25) 

Nutritional deficiencies 7 (5 to 10) 7 (5 to 10) 3 5 (-26 to 31) 

Musculoskeletal diseases 6 (4 to 8) 5 (3 to 7) 4 5 (-25 to 27) 

Skin diseases 5 (3 to 7) 5 (3 to 7) 5 -1 (-43 to 27) 

Sense organ diseases 5 (3 to 7) 5 (3 to 7) 6 6 (-25 to 30) 

Infectious and parasitic diseases 4 (3 to 6) 4 (3 to 5) 7 10 (-14 to 28) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
4 (3 to 6) 4 (3 to 6) 8 1 (-34 to 26) 

Unintentional injuries 3 (2 to 4) 3 (2 to 4) 9 3 (-19 to 22) 

Respiratory diseases 2 (2 to 3) 2 (2 to 3) 10 -1 (-25 to 19) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 11 -22 (-48 to 1) 

Congenital anomalies 2 (1 to 2) 2 (1 to 2) 12 3 (-23 to 23) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 2) 2 (1 to 2) 13 0 (-42 to 30) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 14 4 (-29 to 31) 

Cardiovascular diseases 1 (1 to 1) 1 (1 to 1) 15 -8 (-40 to 16) 

Intentional injuries 1 (1 to 1) 1 (0 to 1) 16 32 (11 to 50)* 

*significant decrease at 5% level 
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YLD cause classifications 

 

18 broad cause groups: infectious and parasitic diseases; respiratory infections; maternal conditions; neonatal 

conditions; nutritional deficiencies; neoplasms; diabetes mellitus, and endocrine, blood, immune disorders; 

mental and substance use disorders; neurological conditions; sense organ diseases; cardiovascular diseases; 

respiratory diseases; skin diseases; musculoskeletal diseases; congenital anomalies; digestives diseases, 

genitourinary diseases, oral conditions, sudden infant death syndrome; unintentional injuries; and intentional 

injuries. 

 

54 specific cause categories: tuberculosis, HIV/AIDS, diarrhoeal diseases, whooping cough, measles, tetanus, 

meningitis, encephalitis, hepatitis, malaria, intestinal nematode infections, other infectious or parasitic 

diseases, lower respiratory infections, upper respiratory infections and otitis media, maternal conditions, 

preterm birth complications, birth asphyxia and birth trauma, neonatal sepsis and infections, other neonatal 

conditions, protein-energy malnutrition, iron-deficiency anemia, other nutritional deficiencies, leukemia, other 

malignant and benign neoplasms, sickle cell disorders and traits, diabetes mellitus and other endocrine, blood 

and immune disorders, depressive disorders, bipolar disorder, alcohol and drug use disorders, anxiety 

disorders, autism and Asperger syndrome, childhood behavioral disorders, idiopathic intellectual disability, 

other mental disorders, migraine, other neurological conditions, uncorrected refractive errors, hearing loss, 

other sense organ diseases, cardiovascular diseases, asthma, other respiratory diseases, skin diseases, back 

and neck pain, other musculoskeletal diseases, congenital anomalies, other noncommunicable diseases, road 

injury, falls, drowning, other unintentional injuries, self-harm, interpersonal violence, collective violence and 

legal intervention.   

 

Among the 54 specific cause categories, the ‘other’ categories including the following conditions:  

 Other infection and parasitic diseases: Sexually transmitted diseases (STDs) other than HIV, 

diphtheria, trypanosomiasis, Chagas disease, schistosomiasis, leishmaniasis, lymphatic filariasis, 

onchocerciasis, cysticercosis, echinococcosis, dengue, trachoma, yellow fever, rabies, leprosy, other 

infectious diseases 

 Oher nutritional deficiencies: iodine deficiency, vitamin A deficiency, other nutritional deficiencies 

 Other malignant and benign neoplasms: mouth and oropharynx cancers, esophagus cancer, stomach 

cancer, colon and rectum cancers, liver cancer, pancreas cancer, trachea, bronchus, lung cancers, 
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melanoma and other skin cancers, breast cancer, cervix uteri cancer, corpus uteri cancer, ovary cancer, 

prostate cancer, testicular cancer, kidney cancer, bladder cancer, brain and nervous system cancers, 

gallbladder and biliary cancer, larynx cancer, thyroid cancer, mesothelioma, lymphomas, multiple 

myeloma, other malignant neoplasms, other neoplasms.  

 Other mental disorders: schizophrenia, eating disorders, other mental and behavioral disorders 

 Other neurological conditions: Alzheimer disease and other dementias, Parkinson disease, epilepsy, 

multiple sclerosis, non-migraine headache, other neurological conditions 

 Other sense organ diseases: glaucoma, cataracts, macular degeneration, other vision loss, other sense 

organ disorders 

 Other respiratory diseases: chronic obstructive pulmonary disease, other respiratory diseases 

 Other noncommunicable diseases: digestive diseases, genitourinary diseases, oral conditions, sudden 

infant death syndrome 

 Other musculoskeletal diseases: rheumatoid arthritis, osteoarthritis, gout, other musculoskeletal 

disorders 

 Other unintentional injuries: poisonings, fire, heat and hot substances, exposure to mechanical forces, 

natural disasters, other unintentional injuries 
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Appendix Table 1. YLD cause classifications 

 

Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

All causes 

Communicable, maternal, perinatal and nutritional conditions Communicable, maternal, perinatal and nutritional conditions 

 
Infectious and parasitic diseases Infectious and parasitic diseases 

  
Tuberculosis 

 
 Tuberculosis 

  
STDs excluding HIV 

 
 Other infectious and parasitic diseases 

   
Syphilis  

 

   
Chlamydia  

 

   
Gonorrhoea  

 

   
Trichomoniasis  

 

   
Genital herpes  

 

   
Other STDs  

 

  
HIV/AIDS 

 
 HIV/AIDS 

  
Diarrhoeal diseases 

 
 Diarrhoeal diseases 

  
Childhood-cluster diseases 

 
 

 

   
Whooping cough  Whooping cough 

   
Diphtheria  Other infectious and parasitic diseases 

   
Measles  Measles 

   
Tetanus  Tetanus 

  
Meningitis 

 
 Meningitis 

  
Encephalitis 

 
 Encephalitis 

  
Hepatitis 

 
 Hepatitis 

   
Acute hepatitis A  

 

   
Acute hepatitis B  

 

   
Acute hepatitis C  

 

   
Acute hepatitis E  

 

  
Parasitic and vector diseases 

 
 

 

   
Malaria  Malaria 
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Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

   
African trypanosomiasis  Other infectious and parasitic diseases 

   
Chagas disease  Other infectious and parasitic diseases 

   
Schistosomiasis  Other infectious and parasitic diseases 

   
Leishmaniasis  Other infectious and parasitic diseases 

   
Lymphatic filariasis  Other infectious and parasitic diseases 

   
Onchocerciasis  Other infectious and parasitic diseases 

   
Cysticercosis  Other infectious and parasitic diseases 

   
Echinococcosis  Other infectious and parasitic diseases 

   
Dengue  Other infectious and parasitic diseases 

   
Trachoma  Other infectious and parasitic diseases 

   
Yellow fever  Other infectious and parasitic diseases 

   
Rabies  Other infectious and parasitic diseases 

  
Intestinal nematode infections 

 
 Intestinal nematode infections 

   
Ascariasis  

 

   
Trichuriasis  

 

   
Hookworm disease  

 

   
Food-bourne trematodes  

 

  
Leprosy 

 
 Other infectious and parasitic diseases 

  
Other infectious diseases 

 
 Other infectious and parasitic diseases 

 
Respiratory infections Respiratory infections 

  
Lower respiratory infections 

 
 Lower respiratory infections 

  
Upper respiratory infections 

 
 Upper respiratory infections and Otitis media 

  
Otitis media 

 
 Upper respiratory infections and Otitis media 

 
Maternal conditions Maternal conditions Maternal conditions 

 
Neonatal conditions Neonatal conditions 

  
Preterm birth complications 

 
 Preterm birth complications 

  
Birth asphyxia and birth trauma 

 
 Birth asphyxia and birth trauma 

  
Neonatal sepsis and infections 

 
 Neonatal sepsis and infections 

  
Other neonatal conditions 

 
 Other neonatal conditions 
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Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

 
Nutritional deficiencies Nutritional deficiencies 

  
Protein-energy malnutrition 

 
 Protein-energy malnutrition 

  
Iodine deficiency 

 
 Other nutritional deficiencies 

  
Vitamin A deficiency 

 
 Other nutritional deficiencies 

  
Iron-deficiency anaemia 

 
 Iron-deficiency anaemia 

  
Other nutritional deficiencies 

 
 Other nutritional deficiencies 

Noncommunicable diseases Noncommunicable diseases 

 
Malignant neoplasms Neoplasms 

  
Mouth and oropharynx cancers 

 
 Other malignant and benign neoplasms 

   
Lip and oral cavity  

 

   
Nasopharynx  

 

   
Other pharynx  

 

  
Oesophagus cancer 

 
 Other malignant and benign neoplasms 

  
Stomach cancer 

 
 Other malignant and benign neoplasms 

  
Colon and rectum cancers 

 
 Other malignant and benign neoplasms 

  
Liver cancer 

 
 Other malignant and benign neoplasms 

   
Liver cancer secondary to hepatitis B  

 

   
Liver cancer secondary to hepatitis C  

 

   
Liver cancer secondary to alcohol use  

 

   
Other liver cancer  

 

  
Pancreas cancer 

 
 Other malignant and benign neoplasms 

  
Trachea, bronchus, lung cancers 

 
 Other malignant and benign neoplasms 

  
Melanoma and other skin cancers 

 
 Other malignant and benign neoplasms 

   
Malignant skin melanoma  

 

   
Non-melanoma skin cancer  

 

  
Breast cancer 

 
 Other malignant and benign neoplasms 

  
Cervix uteri cancer 

 
 Other malignant and benign neoplasms 

  
Corpus uteri cancer 

 
 Other malignant and benign neoplasms 

  
Ovary cancer 

 
 Other malignant and benign neoplasms 
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Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

  
Prostate cancer 

 
 Other malignant and benign neoplasms 

  
Testicular cancer 

 
 Other malignant and benign neoplasms 

  
Kidney cancer 

 
 Other malignant and benign neoplasms 

  
Bladder cancer 

 
 Other malignant and benign neoplasms 

  
Brain and nervous system cancers 

 
 Other malignant and benign neoplasms 

  
Gallbladder and biliary tract cancer 

 
 Other malignant and benign neoplasms 

  
Larynx cancer 

 
 Other malignant and benign neoplasms 

  
Thyroid cancer 

 
 Other malignant and benign neoplasms 

  
Mesothelioma 

 
 Other malignant and benign neoplasms 

  
Lymphomas, multiple myeloma 

 
 Other malignant and benign neoplasms 

   
Hodgkin lymphoma  

 

   
Non-Hodgkin lymphoma  

 

   
Multiple myeloma  

 

  
Leukaemia 

 
 Leukaemia 

  
Other malignant neoplasms 

 
 Other malignant and benign neoplasms 

 
Other neoplasms Neoplasms Other malignant and benign neoplasms 

 
Diabetes mellitus 

Diabetes mellitus, 

endocrine, blood, immune 

disorders 

Diabetes mellitus, endocrine, blood, immune 

disorders 

 
Endocrine, blood, immune disorders Diabetes mellitus, endocrine, blood, immune disorders 

  
Thalassaemias 

 
 

Diabetes mellitus, and other endocrine, blood, 

immune disorders 

  
Sickle cell disorders and trait 

 
 Sickle cell disorders and trait 

  

Other haemoglobinopathies and 

haemolytic anaemias 

 

 

Diabetes mellitus, and other endocrine, blood, 

immune disorders 

  

Other endocrine, blood and immune 

disorders 

 

 

Diabetes mellitus, and other endocrine, blood, 

immune disorders 

 
Mental and substance use disorders Mental and substance use disorders 

  
Depressive disorders 

 
 Depressive disorders 

   
Major depressive disorder  

 

   
Dysthymia  

 

  
Bipolar disorder 

 
 Bipolar disorder 
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Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

  
Schizophrenia 

 
 Other mental disorders 

  
Alcohol use disorders 

 
 Alcohol and drug use disorders 

  
Drug use disorders 

 
 Alcohol and drug use disorders 

   
Opioid use disorders  

 

   
Cocaine use disorders  

 

   
Amphetamine use disorders  

 

   
Cannabis use disorders  

 

   
Other drug use disorders  

 

  
Anxiety disorders 

 
 Anxiety disorders 

  
Eating disorders 

 
 Other mental disorders 

  
Autism and Asperger syndrome 

 
 Autism and Asperger syndrome 

  
Childhood behavioural disorders 

 
 Childhood behavioural disorders 

   

Attention deficit/hyperactivity 

syndrome 
 

 

   
Conduct disorder  

 

  
Idiopathic intellectual disability 

 
 Idiopathic intellectual disability 

  

Other mental and behavioural 

disorders 

 

 
Other mental disorders 

 
Neurological conditions Neurological conditions 

  
Alzheimer disease and other dementias  

 
Other neurological conditions 

  
Parkinson disease 

 
 Other neurological conditions 

  
Epilepsy 

 
 Other neurological conditions 

  
Multiple sclerosis 

 
 Other neurological conditions 

  
Migraine 

 
 Migraine 

  
Non-migraine headache 

 
 Other neurological conditions 

  
Other neurological conditions 

 
 Other neurological conditions 

 
Sense organ diseases Sense organ diseases 

  
Glaucoma 

 
 Other sense organ diseases 

  
Cataracts 

 
 Other sense organ diseases 

  
Uncorrected refractive errors 

 
 Uncorrected refractive errors 
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Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

  
Macular degeneration 

 
 Other sense organ diseases 

  
Other vision loss 

 
 Other sense organ diseases 

  
Other hearing loss 

 
 Hearing loss 

  
Other sense organ disorders 

 
 Other sense organ diseases 

 
Cardiovascular diseases Cardiovascular diseases Cardiovascular diseases 

  
Rheumatic heart disease 

 
 

 

  
Hypertensive heart disease 

 
 

 

  
Ischaemic heart disease 

 
 

 

  
Stroke 

 
 

 

   
Ischaemic stroke  

 

   
Haemorrhagic stroke  

 

  

Cardiomyopathy, myocarditis, 

endocarditis 

 

 
 

  
Other circulatory diseases 

 
 

 

 
Respiratory diseases Respiratory diseases 

  
Chronic obstructive pulmonary disease  

 
Other respiratory diseases 

  
Asthma 

 
 Asthma 

  
Other respiratory diseases 

 
 Other respiratory diseases 

 
Digestive diseases 

Digestive diseases, 

genitourinary diseases, oral 

conditions, SIDS  

Other Noncommunicable diseases 

  
Peptic ulcer disease 

 
 

 

  
Cirrhosis of the liver 

 
 

 

   
Cirrhosis due to hepatitis B  

 

   
Cirrhosis due to hepatitis C  

 

   
Cirrhosis due to alcohol use  

 

   
Other liver cirrhosis  

 

  
Appendicitis 

 
 

 

  
Gastritis and duodenitis 

 
 

 

  

Paralytic ileus and intestinal 

obstruction 
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Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

  
Inflammatory bowel disease 

 
 

 

  
Gallbladder and biliary diseases 

 
 

 

  
Pancreatitis 

 
 

 

  
Other digestive diseases 

 
 

 

 
Genitourinary diseases 

Digestive diseases, 

genitourinary diseases, oral 

conditions, SIDS  

Other Noncommunicable diseases 

  
Kidney diseases 

 
 

 

   
Acute glomerulonephritis  

 

   
Chronic kidney disease due to diabetes  

 

   
Other chronic kidney disease  

 

  
Benign prostatic hyperplasia 

 
 

 

  
Urolithiasis 

 
 

 

  
Other urinary diseases 

 
 

 

  
Infertility 

 
 

 

  
Gynecological diseases 

 
 

 

 
Skin diseases Skin diseases 

 
Musculoskeletal diseases Musculoskeletal diseases 

  
Rheumatoid arthritis 

 
 Other musculoskeletal diseases 

  
Osteoarthritis 

 
 Other musculoskeletal diseases 

  
Gout 

 
 Other musculoskeletal diseases 

  
Back and neck pain 

 
 Back and neck pain 

  
Other musculoskeletal disorders 

 
 Other musculoskeletal diseases 

 
Congenital anomalies Congenital anomalies Congenital anomalies 

  
Neural tube defects 

 
 

 

  
Cleft lip and cleft palate 

 
 

 

  
Down syndrome 

 
 

 

  
Congenital heart anomalies 

 
 

 

  
Other chromosomal anomalies 

 
 

 

  
Other congenital anomalies 
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Categories used in the Global Health Estimates Categories used in this paper 

Cause group 

(Level 1) 

Cause 

name 

(Level 2) 

Cause name  

(Level 3) 

Cause name  

(Level 4) 

Cause group name  

(18 categories) 

Cause category name  

(54 categories) 

 
Oral conditions 

Digestive diseases, 

genitourinary diseases, oral 

conditions, SIDS 

Other Noncommunicable diseases 

  
Dental caries 

 
 

 

  
Periodontal disease 

 
 

 

  
Edentulism 

 
 

 

  
Other oral disorders 

 
 

 

 
Sudden Infant Death Syndrome (SIDS) 

Digestive diseases, 

genitourinary diseases, oral 

conditions, SIDS 

Other Noncommunicable diseases 

Injuries Injuries 

 
Unintentional injuries Unintentional injuries 

  
Road injury 

 
 Road injury 

  
Poisonings 

 
 Other unintentional injuries 

  
Falls 

 
 Falls 

  
Fire, heat and hot substances 

 
 Other unintentional injuries 

  
Drowning 

 
 Drowning 

  
Exposure to mechanical forces 

 
 Other unintentional injuries 

  
Natural disasters 

 
 Other unintentional injuries 

  
Other unintentional injuries 

 
 Other unintentional injuries 

 
Intentional injuries Intentional injuries 

  
Self-harm 

 
 Self-harm 

  
Interpersonal violence 

 
 Interpersonal violence 

  

Collective violence and legal 

intervention 

 

 
Collective violence and legal intervention 
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WHO Modified Regional Classifications 

 

WHO African Region LMICs: Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cabo Verde, Cameroon, 

Central African Republic, Chad, Comoros, Congo, Côte d'Ivoire, Democratic Republic of the Congo, Equatorial 

Guinea, Eritrea, Eswatini, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, 

Madagascar, Malawi, Mali, Mauritania, Mauritius, Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome 

and Principe, Senegal, Sierra Leone, South Africa, South Sudan, Togo, Uganda, United Republic of Tanzania, 

Zambia, Zimbabwe 

 

WHO American Region LMICs: Argentina, Belize, Bolivia (Plurinational State of), Brazil, Colombia, Costa Rica, 

Cuba, Dominican Republic, Ecuador, El Salvador, Grenada, Guatemala, Guyana, Haiti, Honduras, Jamaica, 

Mexico, Nicaragua, Panama, Paraguay, Peru, Saint Lucia, Saint Vincent and the Grenadines, Suriname, 

Venezuela (Bolivarian Republic of) 

 

WHO Eastern Mediterranean Region LMICs: Afghanistan, Djibouti, Egypt, Iran (Islamic Republic of), Iraq, 

Jordan, Lebanon, Libya, Morocco, Pakistan, Somalia, Sudan, Syrian Arab Republic, Tunisia, Yemen. 

 

WHO European Region LMICs: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, 

Croatia, Georgia, Kazakhstan, Kyrgyzstan, Montenegro, Republic of Moldova, Romania, Russian Federation, 

Serbia, Tajikistan, The former Yugoslav Republic of Macedonia, Turkey, Turkmenistan, Ukraine, Uzbekistan. 

 

WHO Southeast Asian Region LMICs: Bangladesh, Bhutan, Democratic People's Republic of Korea, India, 

Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand, Timor-Leste. 

 

WHO Western Pacific Region LMICs: Cambodia, China, Fiji, Kiribati, Lao People's Democratic Republic, 

Malaysia, Micronesia (Federated States of), Mongolia, Papua New Guinea, Philippines, Samoa, Solomon 

Islands, Tonga, Vanuatu, Viet Nam. 

 

High-income countries: Antigua and Barbuda, Australia, Austria, Bahamas, Bahrain, Barbados, Belgium, Brunei 

Darussalam, Canada, Chile, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, 

Hungary, Iceland, Ireland, Israel, Italy, Japan, Kuwait, Latvia, Lithuania, Luxembourg, Malta, Netherlands, New 
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Zealand, Norway, Oman, Poland, Portugal, Qatar, Republic of Korea, Saudi Arabia, Seychelles, Singapore, 

Slovakia, Slovenia, Spain, Sweden, Switzerland, Trinidad and Tobago, United Arab Emirates, United Kingdom, 

United States of America, Uruguay. 
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Appendix Table 2. All-cause YLD rates (per 1,000 population) 2000 and 2016, and percent decrease over time, 

by sex, age and modified WHO region. 

Region Age Males  Females 

YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

% decrease 

(UI) 

YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

% decrease 

(UI) 

African low- 

and middle-

income 

countries 

0-27 days 47 (34 to 63) 41 (30 to 55) 12 (-10 to 29) 47 (34 to 63) 41 (30 to 55) 13 (-9 to 30) 

28 days-11 months 66 (48 to 88) 59 (42 to 78) 10 (-14 to 29) 64 (46 to 86) 56 (41 to 76) 12 (-10 to 29) 

1-4 years 58 (41 to 80) 52 (37 to 70) 10 (-13 to 29) 55 (39 to 74) 50 (36 to 67) 10 (-16 to 29) 

5-9 years 61 (42 to 84) 55 (39 to 75) 9 (-16 to 30) 56 (39 to 76) 50 (36 to 68) 10 (-16 to 29) 

10-14 years 69 (49 to 92) 63 (46 to 83) 8 (-17 to 26) 66 (48 to 89) 60 (44 to 80) 9 (-17 to 27) 

15-19 years 79 (58 to 102) 72 (54 to 94) 8 (-13 to 25) 86 (63 to 112) 78 (58 to 102) 9 (-12 to 26) 

American low- 

and middle-

income 

countries 

0-27 days 22 (16 to 30) 22 (16 to 28) 3 (-22 to 22) 23 (17 to 30) 23 (17 to 30) 2 (-22 to 22) 

28 days-11 months 37 (27 to 49) 34 (25 to 45) 7 (-14 to 26) 37 (27 to 48) 35 (26 to 45) 5 (-19 to 23) 

1-4 years 37 (27 to 49) 35 (25 to 47) 4 (-20 to 23) 36 (26 to 48) 35 (25 to 47) 4 (-22 to 23) 

5-9 years 39 (29 to 53) 38 (28 to 52) 4 (-22 to 24) 39 (28 to 52) 37 (27 to 49) 3 (-24 to 24) 

10-14 years 48 (35 to 63) 47 (35 to 61) 1 (-23 to 19) 51 (38 to 67) 51 (38 to 66) 0 (-23 to 19) 

15-19 years 61 (45 to 79) 60 (45 to 77) 2 (-19 to 20) 71 (53 to 92) 68 (51 to 88) 3 (-17 to 21) 

Eastern 

Mediterranean 

low- and 

middle-income 

countries 

0-27 days 36 (25 to 52) 31 (22 to 43) 15 (-11 to 35) 40 (29 to 54) 35 (25 to 46) 14 (-10 to 30) 

28 days-11 months 51 (35 to 72) 46 (32 to 63) 9 (-21 to 30) 51 (37 to 69) 45 (32 to 60) 12 (-12 to 30) 

1-4 years 48 (34 to 68) 47 (33 to 64) 4 (-23 to 26) 46 (32 to 64) 44 (32 to 60) 4 (-24 to 24) 

5-9 years 53 (36 to 73) 51 (35 to 71) 3 (-26 to 25) 50 (35 to 69) 47 (34 to 65) 4 (-25 to 24) 

10-14 years 60 (43 to 79) 58 (42 to 77) 4 (-20 to 23) 62 (45 to 83) 59 (43 to 78) 5 (-17 to 24) 

15-19 years 73 (55 to 94) 69 (51 to 89) 6 (-16 to 25) 85 (63 to 110) 79 (58 to 102) 7 (-13 to 25) 

European low- 

and middle-

income 

countries 

0-27 days 25 (18 to 32) 22 (16 to 29) 10 (-12 to 28) 25 (18 to 33) 22 (16 to 30) 10 (-12 to 28) 

28 days-11 months 36 (26 to 47) 34 (25 to 45) 4 (-20 to 23) 36 (26 to 49) 33 (24 to 44) 8 (-14 to 26) 

1-4 years 37 (27 to 49) 33 (25 to 44) 9 (-15 to 26) 35 (26 to 47) 32 (24 to 43) 10 (-13 to 28) 

5-9 years 38 (28 to 51) 36 (26 to 48) 5 (-19 to 26) 39 (28 to 52) 37 (26 to 49) 5 (-19 to 25) 

10-14 years 49 (36 to 64) 46 (34 to 60) 5 (-18 to 24) 51 (37 to 68) 49 (36 to 64) 5 (-17 to 23) 

15-19 years 64 (47 to 82) 61 (45 to 80) 4 (-17 to 21) 68 (50 to 88) 66 (49 to 86) 2 (-19 to 20) 

South-East 

Asian low- and 

middle-income 

countries 

0-27 days 44 (31 to 60) 40 (29 to 55) 8 (-20 to 30) 41 (29 to 56) 38 (27 to 51) 7 (-18 to 26) 

28 days-11 months 60 (43 to 83) 55 (39 to 75) 9 (-17 to 29) 57 (40 to 77) 52 (37 to 70) 9 (-19 to 27) 

1-4 years 56 (40 to 76) 58 (42 to 78) -3 (-34 to 19) 54 (38 to 73) 55 (39 to 74) -2 (-29 to 20) 

5-9 years 62 (44 to 84) 57 (41 to 77) 7 (-18 to 27) 58 (41 to 78) 54 (38 to 72) 7 (-19 to 27) 

10-14 years 61 (44 to 81) 57 (42 to 76) 6 (-18 to 25) 65 (47 to 85) 62 (45 to 82) 4 (-20 to 22) 

15-19 years 68 (50 to 88) 64 (48 to 82) 6 (-17 to 23) 82 (60 to 107) 79 (58 to 102) 4 (-20 to 22) 

Western 

Pacific low- 

and middle-

income 

countries 

0-27 days 14 (10 to 19) 10 (7 to 14) 29 (12 to 42)* 15 (11 to 20) 11 (8 to 15) 23 (2 to 39)* 

28 days-11 months 24 (17 to 33) 18 (13 to 24) 27 (9 to 43)* 23 (17 to 31) 18 (13 to 25) 21 (2 to 38)* 

1-4 years 27 (19 to 36) 20 (15 to 27) 24 (4 to 39)* 26 (19 to 35) 20 (15 to 27) 22 (2 to 38)* 

5-9 years 33 (23 to 43) 29 (21 to 38) 12 (-9 to 28) 32 (23 to 43) 29 (21 to 38) 9 (-15 to 26) 

10-14 years 40 (29 to 53) 38 (27 to 49) 6 (-17 to 24) 41 (30 to 54) 39 (29 to 51) 5 (-18 to 23) 

15-19 years 51 (38 to 66) 49 (36 to 63) 4 (-20 to 22) 56 (42 to 73) 54 (41 to 70) 4 (-16 to 22) 

High-income 

countries 

0-27 days 13 (9 to 17) 12 (9 to 15) 7 (-13 to 26) 13 (9 to 16) 11 (8 to 15) 9 (-11 to 27) 

28 days-11 months 21 (15 to 27) 20 (14 to 25) 7 (-15 to 25) 21 (16 to 28) 19 (14 to 26) 8 (-13 to 26) 

1-4 years 25 (18 to 34) 24 (18 to 33) 3 (-22 to 23) 24 (17 to 32) 23 (16 to 31) 3 (-24 to 24) 

5-9 years 31 (23 to 41) 30 (22 to 40) 2 (-23 to 22) 29 (21 to 38) 28 (20 to 38) 1 (-26 to 22) 

10-14 years 44 (33 to 57) 43 (32 to 57) 1 (-21 to 21) 47 (35 to 61) 47 (35 to 62) 0 (-23 to 18) 

15-19 years 63 (47 to 81) 63 (47 to 82) 0 (-22 to 19) 74 (55 to 96) 75 (56 to 97) -1 (-23 to 17) 

*significant decrease at 5% level 
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Appendix Table 3. Global YLD rates (per 1,000 population) due to 18 broad cause groups for males and 

females, by age, 2000 and 2016, and percent decrease over time. Causes are sorted by YLD rates in 2016. 

Causes with a YLD rate of less than 0.5 per 1,000 population are not shown. 

Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

0-27 days, 

Males 

 

Nutritional deficiencies 12 (8 to 17) 11 (7 to 17) 1 1 (-39 to 26) 

Neonatal conditions 8 (6 to 10) 7 (5 to 9) 2 13 (-8 to 30) 

Infectious and parasitic diseases 5 (3 to 6) 4 (3 to 5) 3 25 (4 to 40)* 

Congenital anomalies 3 (2 to 4) 3 (2 to 4) 4 6 (-17 to 26) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 5 11 (-23 to 38) 

Mental and substance use disorders 1 (1 to 2) 1 (1 to 2) 6 9 (-27 to 32) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 1) 7 17 (-12 to 40) 

Sense organ diseases 1 (1 to 1) 1 (0 to 1) 8 14 (-17 to 36) 

28 days-11 

months, Males 

Nutritional deficiencies 19 (13 to 27) 18 (12 to 25) 1 5 (-26 to 29) 

Infectious and parasitic diseases 9 (6 to 12) 7 (5 to 10) 2 20 (-2 to 37) 

Neonatal conditions 5 (4 to 6) 5 (3 to 6) 3 2 (-16 to 17) 

Congenital anomalies 3 (2 to 4) 3 (2 to 4) 4 6 (-19 to 25) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
3 (2 to 4) 2 (2 to 4) 5 9 (-26 to 34) 

Skin diseases 2 (1 to 3) 2 (1 to 3) 6 7 (-40 to 35) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 7 8 (-26 to 33) 

Unintentional injuries 2 (1 to 2) 1 (1 to 2) 8 20 (-4 to 39) 

Mental and substance use disorders 2 (1 to 2) 1 (1 to 2) 9 8 (-24 to 34) 

Sense organ diseases 1 (1 to 2) 1 (1 to 1) 10 13 (-18 to 33) 

Neurological conditions 1 (0 to 1) 1 (0 to 1) 11 3 (-48 to 32) 

1-4 years, Males 

Nutritional deficiencies 14 (10 to 20) 14 (10 to 20) 1 -1 (-34 to 24) 

Infectious and parasitic diseases 7 (5 to 9) 6 (4 to 8) 2 16 (-6 to 32) 

Skin diseases 3 (2 to 5) 3 (2 to 5) 3 4 (-30 to 32) 

Neonatal conditions 3 (2 to 4) 3 (2 to 4) 4 -8 (-29 to 10) 

Sense organ diseases 3 (2 to 4) 2 (2 to 3) 5 10 (-17 to 33) 

Respiratory infections 3 (2 to 4) 2 (1 to 4) 6 7 (-29 to 33) 

Congenital anomalies 2 (2 to 3) 2 (2 to 3) 7 3 (-21 to 24) 

Mental and substance use disorders 2 (2 to 3) 2 (1 to 3) 8 6 (-26 to 30) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 4) 2 (1 to 4) 9 6 (-92 to 50) 

Neurological conditions 1 (1 to 2) 1 (1 to 2) 10 -4 (-51 to 28) 

Unintentional injuries 1 (1 to 2) 1 (1 to 2) 11 6 (-24 to 28) 

Respiratory diseases 1 (1 to 2) 1 (1 to 2) 12 0 (-48 to 36) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 1) 1 (1 to 1) 13 6 (-25 to 31) 

5-9 years, Males 

Nutritional deficiencies 11 (7 to 15) 10 (6 to 15) 1 6 (-24 to 32) 

Mental and substance use disorders 8 (5 to 11) 7 (5 to 11) 2 2 (-28 to 25) 

Infectious and parasitic diseases 5 (4 to 7) 5 (3 to 6) 3 14 (-11 to 32) 

Sense organ diseases 4 (3 to 6) 4 (2 to 5) 4 7 (-25 to 31) 

Respiratory diseases 3 (2 to 4) 3 (2 to 5) 5 -5 (-48 to 29) 
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Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

5-9 years, Males 

Skin diseases 3 (2 to 4) 3 (2 to 4) 6 2 (-46 to 31) 

Neonatal conditions 2 (1 to 3) 2 (2 to 3) 7 -17 (-43 to 3) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 8 4 (-34 to 33) 

Neurological conditions 2 (1 to 3) 2 (1 to 3) 9 -4 (-40 to 24) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 4) 2 (1 to 3) 10 11 (-39 to 47) 

Congenital anomalies 2 (1 to 3) 2 (1 to 3) 11 3 (-24 to 24) 

Unintentional injuries 2 (1 to 3) 2 (1 to 3) 12 3 (-22 to 24) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 2) 13 7 (-27 to 30) 

10-14 years, 

Males 

 

Mental and substance use disorders 15 (11 to 22) 15 (11 to 22) 1 0 (-33 to 23) 

Nutritional deficiencies 6 (4 to 8) 5 (3 to 8) 2 4 (-27 to 32) 

Sense organ diseases 5 (3 to 7) 4 (3 to 6) 3 6 (-27 to 29) 

Neurological conditions 4 (3 to 6) 4 (3 to 6) 4 -2 (-39 to 22) 

Infectious and parasitic diseases 4 (3 to 6) 4 (3 to 5) 5 12 (-12 to 30) 

Skin diseases 3 (2 to 5) 3 (2 to 5) 6 0 (-37 to 30) 

Unintentional injuries 3 (2 to 4) 3 (2 to 4) 7 2 (-23 to 22) 

Respiratory diseases 3 (2 to 3) 3 (2 to 4) 8 -7 (-39 to 18) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 9 -21 (-49 to 0)* 

Congenital anomalies 2 (1 to 3) 2 (1 to 2) 10 2 (-26 to 21) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 11 4 (-36 to 33) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 2) 2 (1 to 2) 12 -3 (-49 to 31) 

Musculoskeletal diseases 1 (1 to 2) 1 (1 to 2) 13 5 (-25 to 30) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 1) 14 4 (-29 to 29) 

15-19 years, 

Males 

Mental and substance use disorders 23 (16 to 31) 22 (16 to 30) 1 2 (-28 to 22) 

Neurological conditions 5 (3 to 7) 5 (3 to 7) 2 0 (-35 to 27) 

Sense organ diseases 5 (3 to 7) 5 (3 to 7) 3 6 (-27 to 30) 

Skin diseases 4 (3 to 6) 4 (3 to 6) 4 -1 (-38 to 25) 

Infectious and parasitic diseases 5 (3 to 6) 4 (3 to 5) 5 13 (-8 to 29) 

Musculoskeletal diseases 4 (3 to 6) 4 (3 to 6) 6 7 (-24 to 30) 

Unintentional injuries 4 (3 to 5) 4 (3 to 5) 7 3 (-22 to 22) 

Nutritional deficiencies 3 (2 to 5) 3 (2 to 4) 8 10 (-26 to 39) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 9 -22 (-47 to 0) 

Respiratory diseases 2 (1 to 3) 2 (1 to 3) 10 -1 (-31 to 21) 

Congenital anomalies 2 (1 to 2) 2 (1 to 2) 11 3 (-25 to 23) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 2 (1 to 2) 12 -1 (-33 to 27) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 13 5 (-30 to 33) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 2) 14 -15 (-65 to 21) 

Cardiovascular diseases 1 (1 to 1) 1 (1 to 1) 15 -7 (-36 to 16) 

Intentional injuries 1 (1 to 1) 1 (0 to 1) 16 28 (10 to 41)* 
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Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

0-27 days, 

Females 

 

Nutritional deficiencies 11 (7 to 16) 11 (7 to 16) 1 -2 (-38 to 26) 

Neonatal conditions 9 (7 to 12) 8 (6 to 10) 2 13 (-8 to 30) 

Infectious and parasitic diseases 5 (3 to 6) 4 (3 to 5) 3 24 (4 to 40)* 

Congenital anomalies 4 (3 to 5) 3 (2 to 4) 4 6 (-17 to 24) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 5 12 (-19 to 40) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 2) 6 9 (-25 to 33) 

Sense organ diseases 1 (1 to 1) 1 (0 to 1) 7 13 (-18 to 36) 

28 days-11 

months, 

Females 

Nutritional deficiencies 18 (12 to 25) 17 (11 to 24) 1 6 (-29 to 32) 

Infectious and parasitic diseases 9 (7 to 12) 7 (5 to 10) 2 20 (-1 to 35) 

Neonatal conditions 5 (4 to 6) 5 (4 to 6) 3 3 (-15 to 18) 

Congenital anomalies 3 (2 to 4) 3 (2 to 4) 4 5 (-16 to 25) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
3 (2 to 4) 2 (2 to 4) 5 3 (-36 to 32) 

Skin diseases 2 (1 to 3) 2 (1 to 3) 6 6 (-38 to 31) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 7 7 (-27 to 34) 

Unintentional injuries 2 (1 to 2) 1 (1 to 2) 8 17 (-7 to 37) 

Sense organ diseases 1 (1 to 2) 1 (1 to 1) 9 12 (-19 to 36) 

Mental and substance use disorders 1 (0 to 1) 1 (0 to 1) 10 9 (-34 to 37) 

Neurological conditions 1 (0 to 1) 1 (0 to 1) 11 0 (-54 to 30) 

1-4 years, 

Females 

Nutritional deficiencies 14 (9 to 19) 14 (9 to 19) 1 1 (-31 to 28) 

Infectious and parasitic diseases 7 (5 to 9) 6 (4 to 8) 2 16 (-5 to 33) 

Skin diseases 4 (2 to 6) 4 (2 to 5) 3 4 (-31 to 31) 

Neonatal conditions 3 (2 to 4) 3 (2 to 4) 4 -11 (-33 to 9) 

Congenital anomalies 3 (2 to 3) 3 (2 to 3) 5 3 (-22 to 23) 

Sense organ diseases 3 (2 to 4) 2 (2 to 3) 6 10 (-22 to 33) 

Respiratory infections 3 (2 to 4) 2 (1 to 3) 7 7 (-31 to 35) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 4) 2 (1 to 3) 8 6 (-77 to 51) 

Respiratory diseases 1 (1 to 2) 1 (1 to 2) 9 -4 (-51 to 29) 

Neurological conditions 1 (1 to 2) 1 (1 to 2) 10 -5 (-50 to 26) 

Unintentional injuries 1 (1 to 2) 1 (1 to 2) 11 6 (-24 to 27) 

Mental and substance use disorders 1 (1 to 2) 1 (1 to 2) 12 5 (-36 to 33) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (0 to 1) 1 (0 to 1) 13 12 (-19 to 34) 

5-9 years, 

Females 

Nutritional deficiencies 10 (7 to 15) 9 (6 to 13) 1 10 (-21 to 35) 

Mental and substance use disorders 5 (4 to 7) 5 (3 to 7) 2 1 (-28 to 25) 

Infectious and parasitic diseases 5 (4 to 7) 4 (3 to 6) 3 12 (-13 to 32) 

Sense organ diseases 4 (3 to 6) 4 (2 to 5) 4 7 (-25 to 32) 

Respiratory diseases 3 (2 to 5) 3 (2 to 5) 5 -8 (-49 to 26) 

Skin diseases 3 (2 to 5) 3 (2 to 5) 6 1 (-43 to 31) 

Neurological conditions 2 (1 to 3) 2 (2 to 3) 7 -3 (-40 to 23) 
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Age Cause YLD rate (UI), 

2000 

YLD rate (UI), 

2016 

Rank 

2016 

% decrease 

(UI) 

5-9 years, 

Females 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 8 -21 (-46 to 1) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 9 4 (-35 to 32) 

Congenital anomalies 2 (2 to 3) 2 (2 to 3) 10 3 (-24 to 23) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 3) 2 (1 to 3) 11 5 (-47 to 40) 

Unintentional injuries 2 (1 to 2) 2 (1 to 2) 12 3 (-22 to 23) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 2) 13 7 (-27 to 30) 

10-14 years, 

Females 

Mental and substance use disorders 14 (9 to 19) 14 (10 to 19) 1 -1 (-33 to 22) 

Nutritional deficiencies 8 (5 to 11) 8 (5 to 11) 2 3 (-31 to 28) 

Neurological conditions 5 (4 to 8) 6 (4 to 8) 3 -3 (-41 to 22) 

Sense organ diseases 4 (3 to 6) 4 (3 to 6) 4 5 (-27 to 28) 

Skin diseases 4 (2 to 6) 4 (3 to 6) 5 -1 (-40 to 28) 

Infectious and parasitic diseases 4 (3 to 5) 3 (2 to 5) 6 10 (-13 to 28) 

Respiratory diseases 3 (2 to 4) 3 (2 to 4) 7 -9 (-38 to 15) 

Unintentional injuries 2 (2 to 3) 2 (2 to 3) 8 2 (-22 to 22) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 9 -22 (-49 to 1) 

Congenital anomalies 2 (1 to 3) 2 (1 to 2) 10 3 (-23 to 23) 

Musculoskeletal diseases 2 (1 to 2) 2 (1 to 2) 11 6 (-28 to 29) 

Respiratory infections 2 (1 to 3) 2 (1 to 3) 12 4 (-33 to 33) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
1 (1 to 2) 1 (1 to 2) 13 3 (-43 to 36) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
1 (1 to 2) 1 (1 to 2) 14 9 (-22 to 34) 

15-19 years, 

Females 

Mental and substance use disorders 22 (16 to 29) 22 (15 to 29) 1 1 (-26 to 23) 

Neurological conditions 8 (5 to 11) 8 (5 to 11) 2 0 (-34 to 25) 

Nutritional deficiencies 7 (5 to 10) 7 (5 to 10) 3 5 (-26 to 31) 

Musculoskeletal diseases 6 (4 to 8) 5 (3 to 7) 4 5 (-25 to 27) 

Skin diseases 5 (3 to 7) 5 (3 to 7) 5 -1 (-43 to 27) 

Sense organ diseases 5 (3 to 7) 5 (3 to 7) 6 6 (-25 to 30) 

Infectious and parasitic diseases 4 (3 to 6) 4 (3 to 5) 7 10 (-14 to 28) 

Digestive diseases, Genitourinary diseases, Oral 

conditions, Sudden infant death syndrome 
4 (3 to 6) 4 (3 to 6) 8 1 (-34 to 26) 

Unintentional injuries 3 (2 to 4) 3 (2 to 4) 9 3 (-19 to 22) 

Respiratory diseases 2 (2 to 3) 2 (2 to 3) 10 -1 (-25 to 19) 

Neonatal conditions 2 (1 to 2) 2 (2 to 3) 11 -22 (-48 to 1) 

Congenital anomalies 2 (1 to 2) 2 (1 to 2) 12 3 (-23 to 23) 

Diabetes mellitus, and endocrine, blood, immune 

disorders 
2 (1 to 2) 2 (1 to 2) 13 0 (-42 to 30) 

Respiratory infections 2 (1 to 2) 1 (1 to 2) 14 4 (-29 to 31) 

Cardiovascular diseases 1 (1 to 1) 1 (1 to 1) 15 -8 (-40 to 16) 

Intentional injuries 1 (1 to 1) 1 (0 to 1) 16 32 (11 to 50)* 

*significant decrease at 5% level 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2021-004996:e004996. 6 2021;BMJ Global Health, et al. Guthold R


	Global and regional levels and trends of child and adolescent morbidity from 2000 to 2016: an analysis of years lost due to disability (YLDs)
	Abstract
	Introduction
	Methods
	Data source
	Outcome
	Uncertainty intervals
	Cause categories
	Age groupings
	Country groupings
	Patient and public involvement

	Results
	All-cause YLD rates
	Cause-specific YLD rates

	Discussion
	Summary of findings
	Limitations

	Conclusion
	References


