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Supplementary Table 1. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist 
Section and 
Topic 

Item 
# Checklist item Location where item is 

reported 
TITLE 
Title 1 Identify the report as a systematic review. Title 
ABSTRACT 
Abstract 2 See the PRISMA 2020 for Abstracts checklist. Done 
INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of existing knowledge. Introduction 
Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Introduction 
METHODS 
Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Methods section. 

CoCoPop framework 
Information 
sources 

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted 
to identify studies. Specify the date when each source was last searched or consulted. 

Supplemental 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplemental 
Selection 
process 

8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many 
reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, 
details of automation tools used in the process. 

Methods section 
‘Screening, extraction 
and quality assessment’ 
Supplemental 

Data collection 
process  

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each 
report, whether they worked independently, any processes for obtaining or confirming data from study 
investigators, and if applicable, details of automation tools used in the process. 

Methods section 
‘Screening, extraction 
and quality assessment’ 
Supplemental 

Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each 
outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods 
used to decide which results to collect. 

Methods sections 
‘Condition’ and 
‘Outcomes’  
Supplemental 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, 
funding sources). Describe any assumptions made about any missing or unclear information. 

Methods section 
‘Screening, extraction 
and quality assessment’ 
Supplemental (case 
report form)  

Study risk of 
bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how 
many reviewers assessed each study and whether they worked independently, and if applicable, details of 
automation tools used in the process. 

Methods section 
‘Screening, extraction 
and quality assessment’ 
Supplemental 

Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or 
presentation of results. 

Methods section ‘Data 
analysis’ 

Synthesis 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study Methods section ‘Data 



Section and 
Topic 

Item 
# Checklist item Location where item is 

reported 
methods intervention characteristics and comparing against the planned groups for each synthesis (item #5)). analysis’ 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing 
summary statistics, or data conversions. 

Methods section ‘Data 
analysis’ 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. Methods section “data 
analysis” 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was 
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and 
software package(s) used. 

Methods section “data 
analysis”  

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup 
analysis, meta-regression). 

Methods section “data 
analysis” 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Not relevant 
Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting 
biases). 

Not relevant 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Not relevant 

RESULTS 
Study selection 16a Describe the results of the search and selection process, from the number of records identified in the search to the 

number of studies included in the review, ideally using a flow diagram. 
Results  
Figure 1 
Supplemental 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were 
excluded. 

Supplemental 

Study 
characteristics 

17 Cite each included study and present its characteristics. Supplemental 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study. Results section ‘Risk of 
bias and heterogeneity’ 
Supplemental 

Results of 
individual 
studies 

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an 
effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

Figures 2,3,4 and 5 
Supplemental 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Supplemental 
20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary 

estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing 
groups, describe the direction of the effect. 

Results 
Supplemental 

20c Present results of all investigations of possible causes of heterogeneity among study results. Supplemental 
20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Not relevant 

Reporting 
biases 

21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis 
assessed. 

Not relevant 

Certainty of 22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Not relevant 



Section and 
Topic 

Item 
# Checklist item Location where item is 

reported 
evidence 
DISCUSSION 
Discussion 23a Provide a general interpretation of the results in the context of other evidence. Discussion 

23b Discuss any limitations of the evidence included in the review. Discussion 
23c Discuss any limitations of the review processes used. Discussion 
23d Discuss implications of the results for practice, policy, and future research. Discussion 

Figure 6 
Supplemental 

OTHER INFORMATION 
Registration 
and protocol 

24a Provide registration information for the review, including register name and registration number, or state that the 
review was not registered. 

Methods section ‘Search 
strategy and selection 
criteria’ 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Methods section ‘Search 
strategy and selection 
criteria’ 

24c Describe and explain any amendments to information provided at registration or in the protocol. Supplemental 
Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the 

review. 
Funding statement 

Competing 
interests 

26 Declare any competing interests of review authors. Declaration of interests 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; 
data extracted from included studies; data used for all analyses; analytic code; any other materials used in the 
review. 

Data sharing statement 

From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 
For more information, visit: http://www.prisma-statement.org/  

http://www.prisma-statement.org/


Supplementary Table 2. Checklist of information that should be included in new reports of 
global health estimates 
	
	
	
	

	
	

	
	
	

	

	

 
 
 
 

 

 

 
 
 

 

 

This checklist should be used in conjunction with the GATHER statement and Explanation and Elaboration document, 
found on gather‐statement.org 

Item 
# 

Checklist item Reported on 
page # 

Objectives and funding 
1 Define the indicator(s), populations (including age, sex, and geographic entities), and 

time period(s) for which estimates were made. 
Methods sections 
'Population' and 
'Context' 

2 List the funding sources for the work. Funding statement 

Data Inputs 
For all data inputs from multiple sources that are synthesized as part of the study: 

3 Describe how the data were identified and how the data were accessed. Methods, Appendix 

4 Specify the inclusion and exclusion criteria. Identify all ad-hoc exclusions. Methods, Appendix 
5 Provide information on all included data sources and their main characteristics. For each data source 

used, report reference information or contact name/institution, population represented, data collection 
method, year(s) of data collection, sex and age range, 
diagnostic criteria or measurement method, and sample size, as relevant. 

Supplemental 

6 Identify and describe any categories of input data that have potentially important biases 
(e.g., based on characteristics listed in item 5). 

Supplemental 

For data inputs that contribute to the analysis but were not synthesized as part of the study: 
7 Describe and give sources for any other data inputs. Not relevant 

For all data inputs: 
8 Provide all data inputs in a file format from which data can be efficiently extracted (e.g., a spreadsheet 

rather than a PDF), including all relevant meta-data listed in item 5. For any data inputs that cannot be 
shared because of ethical or legal reasons, such as third-party ownership, provide a contact name or 
the name of the institution that retains the right to 
the data. 

Data sharing 
statement 

Data analysis 
9 Provide a conceptual overview of the data analysis method. A diagram may be helpful. Data analysis,  

Supplemental 
10 Provide a detailed description of all steps of the analysis, including mathematical formulae. This 

description should cover, as relevant, data cleaning, data pre-processing, data adjustments and 
weighting of data sources, and mathematical or statistical 
model(s). 

Data analysis, 
Supplemental 

11 Describe how candidate models were evaluated and how the final model(s) were 
selected. 

Data analysis 

12 Provide the results of an evaluation of model performance, if done, as well as the results 
of any relevant sensitivity analysis. 

Not relevant 

13 Describe methods for calculating uncertainty of the estimates. State which sources of 
uncertainty were, and were not, accounted for in the uncertainty analysis. 

Data analysis 

14 State how analytic or statistical source code used to generate estimates can be accessed. Data sharing 
 statement 

Results and Discussion 
15 Provide published estimates in a file format from which data can be efficiently extracted. Figures, Supplemental, 

Data sharing 
16 Report a quantitative measure of the uncertainty of the estimates (e.g. uncertainty 

intervals). 
Figures, Tables, 
Supplemental 

17 Interpret results in light of existing evidence. If updating a previous set of estimates, 
describe the reasons for changes in estimates. 

Discussion 

18 Discuss limitations of the estimates. Include a discussion of any modelling assumptions or 
data limitations that affect interpretation of the estimates. 

Discussion 



Supplementary Table 3.  Detailed search strategy including full search terms by database 
Database Search Strategy 

Ovid MEDLINE#  1. *hospitalization/ or *patient admission/ or *patient readmission/
2. (admis* or admit* or patient discharge* or readmis* or readmit* or rehospital*).tw,kf. or hospitali*.kf.
3. hospital mortality/ or ((tertiary or hospital*) adj5 (mortalit* or utilis* or utiliz*)).tw,kf.
4. (*hospital units/ or *hemodialysis units, hospital/ or *intensive care units/ or *intensive care units,
pediatric/ or *respiratory care units/ or exp *hospitals/ or *tertiary care centers/) and mortalit*.mp.
5. (*critical care/ or early goal-directed therapy/ or (acute care or critical care or intensive care or iicu* or
picu* or tertiary care).tw,kf.) and mortalit*.mp.
6. (child, hospitalized/ or hospitals, pediatric/) and mortalit*.mp.
7. or/1-6
8. (Afghanistan or Albania or Algeria or Samoa or Angola or Bangladesh or Belize or Benin or Bhutan or
Bolivia or Botswana or Brazil or Burkina Faso or Burundi or Cabo Verde or Cambodia or Cameroon or
Central African Republic or Chad or Timor or Cape Verde or Colombia or Comoros or Congo or Costa
Rica or "Cote d'Ivoire" or Cuba or Djibouti or Dominica or Dominican Republic or Ecuador or Egypt or El
Salvador or Equatorial Guinea or Eritrea or Ethiopia or Fiji or Gabon or Gambia or Ghana or Grenada or
Guatemala or Guinea or Guinea-Bissau or Guyana or Haiti or Honduras or India or Indonesia or Iraq or
Jamaica or Jordan or Kenya or Kiribati or North Korea or "Democratic People's Republic of Korea" or
Kyrgyz Republic or Kyrgyzstan or Laos or "Lao People's Democratic Republic" or Lesotho or Liberia or
Madagascar or Malawi or Maldives or Seychelles or Mali or Marshall Islands or Mexico or Micronesia or
Moldova or Mongolia or Morocco or Mozambique or Myanmar or Namibia or Nepal or Nicaragua or Niger
or Nigeria or Pakistan or Palestine or Panama or Papua New Guinea or Paraguay or Peru or Philippines
or Rwanda or Sao Tome or Principe or Senegal or Sierra Leone or Solomon Islands or Somalia or South
Africa or South Sudan or Sri Lanka or St Lucia or Saint Lucia or St Vincent or Saint Vincent or Grenadines
or Sudan or Suriname or Swaziland or Syrian Arab Republic or Syria or Tajikistan or Tanzania or Thailand
or Timor Leste or Togo or Tonga or Trinidad or Tobago or Tunisia or Turkmenistan or Uganda or
Uzbekistan or Vanuatu or Venezuela or Vietnam or West Bank or Gaza or Yemen or Zambia or
Zimbabwe or Mauritania).ti,ab,kf,sh. [LMIC title, abstract, author kw, MeSH]
9. Developing Countries/ or (developing adj1 (nation? or countr*)).tw,kf.
10. (resource* adj1 (constrain* or limit* or low* or poor* or restrict*)).tw. or (resource constrain* or
resource limit*).kf.
11. ((low* or middl*) adj1 income countr*).tw. or (low income* or middle income* or LMIC).kf.
12. ((developing or least* or less* or limit* or third world or underdevelop* or under develop*) adj3 (countr*
or nation* or setting*)).mp.
13. emerging econom*.mp.
14. ((low or middle) adj3 (socio demographic index or SDI)).mp.
15. or/8-14
16. infant/ or child, preschool/ or child/ or (pediatric* or paediatric* or child* or baby or babies or infan* or
toddler* or preschool* or preteen* or pre teen* or preadolescen* or pre adolescen* or youth* or youngster*
or boy* or girl* or juvenile*).tw,kf,so,jw
17. (comment or editorial or letter or news).pt.
18. (7 and 15 and 16) not 17
19. (201911* or 2019 11* or 201912* or 2019 12*).dp,dt,ed,ep,ez.
20. limit 18 to yr="2020 -Current"
21. (18 and 19) or 20

EMBASE #17 #16 AND [1-11-2019]/sd NOT [2-3-2021]/sd  
#16 #6 AND #14 AND #15 NOT ('conference abstract'/it OR 'conference review'/it OR 'letter'/it OR 
'editorial'/it OR 'note'/it)  
#15 [infant]/lim OR [child]/lim OR [preschool]/lim OR [school]/lim OR pediatric*:ti,ab,kw OR 
paediatric*:ti,ab,kw OR child*:ti,ab,kw OR baby:ti,ab,kw OR babies:ti,ab,kw OR infan*:ti,ab,kw OR 
toddler*:ti,ab,kw OR preschool*:ti,ab,kw OR preteen*:ti,ab,kw OR preadolescen*:ti,ab,kw OR ((pre 
NEXT/1 (adolescen* OR teen*)):ti,ab,kw) OR youth*:ti,ab,kw OR youngster*:ti,ab,kw OR boy*:ti,ab,kw OR 
girl*:ti,ab,kw OR juvenile*:ti,ab,kw  
#14 #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13  
#13 (('low middle' OR middle) NEAR/3 ('socio demographic index' OR sdi)):ti,ab,kw,de  
#12 'emerging economy':ti,ab,kw,de OR 'emerging economies':ti,ab,kw,de  
#11 ((developing OR underdevelop* OR underdeveloped OR least OR less OR limit* OR 'third world') 
NEAR/3 (countr* OR nation* OR setting*)):ti,ab,kw,de  
#10 (((low* OR middl*) NEAR/2 countr*):ti,ab,kw) OR 'low income':ti,ab,kw OR 'middle income':ti,ab,kw 
OR lmic:ti,ab,kw  
#9 (resource* NEAR/1 (constrain* OR limit* OR low* OR poor* OR restrict*)):ti,ab,kw  
#8 'developing country'/exp OR ((developing NEAR/1 (nation* OR countr*)):ti,ab,kw)  
#7 'afghanistan':ti,ab,de,kw OR 'albania':ti,ab,de,kw OR 'algeria':ti,ab,de,kw OR 'samoa':ti,ab,de,kw OR 
'angola':ti,ab,de,kw OR 'bangladesh':ti,ab,de,kw OR 'belize':ti,ab,de,kw OR 'benin':ti,ab,de,kw OR 
'bhutan':ti,ab,de,kw OR 'bolivia':ti,ab,de,kw OR 'botswana':ti,ab,de,kw OR 'brazil':ti,ab,de,kw OR 'burkina 
faso':ti,ab,de,kw OR 'burundi':ti,ab,de,kw OR 'cabo verde':ti,ab,de,kw OR 'cambodia':ti,ab,de,kw OR 
'cameroon':ti,ab,de,kw OR 'central african republic':ti,ab,de,kw OR 'chad':ti,ab,de,kw OR 'timor':ti,ab,de,kw 
OR 'cape verde':ti,ab,de,kw OR 'colombia':ti,ab,de,kw OR 'comoros':ti,ab,de,kw OR 'congo':ti,ab,de,kw 
OR 'costa rica':ti,ab,de,kw OR 'cote d ivoire':ti,ab,de,kw OR 'cuba':ti,ab,de,kw OR 'djibouti':ti,ab,de,kw OR 
'dominica':ti,ab,de,kw OR 'dominican republic':ti,ab,de,kw OR 'ecuador':ti,ab,de,kw OR 'egypt':ti,ab,de,kw 



OR 'el salvador':ti,ab,de,kw OR 'equatorial guinea':ti,ab,de,kw OR 'eritrea':ti,ab,de,kw OR 
'ethiopia':ti,ab,de,kw OR 'fiji':ti,ab,de,kw OR 'gabon':ti,ab,de,kw OR 'gambia':ti,ab,de,kw OR 
'ghana':ti,ab,de,kw OR 'grenada':ti,ab,de,kw OR 'guatemala':ti,ab,de,kw OR 'guinea':ti,ab,de,kw OR 
'guinea bissau':ti,ab,de,kw OR 'guyana':ti,ab,de,kw OR 'haiti':ti,ab,de,kw OR 'honduras':ti,ab,de,kw OR 
'india':ti,ab,de,kw OR 'indonesia':ti,ab,de,kw OR 'iraq':ti,ab,de,kw OR 'jamaica':ti,ab,de,kw OR 
'jordan':ti,ab,de,kw OR 'kenya':ti,ab,de,kw OR 'kiribati':ti,ab,de,kw OR 'north korea':ti,ab,de,kw OR 
'democratic people s republic of korea':ti,ab,de,kw OR 'kyrgyz republic':ti,ab,de,kw OR 
'kyrgyzstan':ti,ab,de,kw OR 'laos':ti,ab,de,kw OR 'lao people s democratic republic':ti,ab,de,kw OR 
'lesotho':ti,ab,de,kw OR 'liberia':ti,ab,de,kw OR 'madagascar':ti,ab,de,kw OR 'malawi':ti,ab,de,kw OR 
'maldives':ti,ab,de,kw OR 'seychelles':ti,ab,de,kw OR 'mali':ti,ab,de,kw OR 'marshall islands':ti,ab,de,kw 
OR 'mexico':ti,ab,de,kw OR 'micronesia':ti,ab,de,kw OR 'moldova':ti,ab,de,kw OR 'mongolia':ti,ab,de,kw 
OR 'morocco':ti,ab,de,kw OR 'mozambique':ti,ab,de,kw OR 'myanmar':ti,ab,de,kw OR 'namibia':ti,ab,de,kw 
OR 'nepal':ti,ab,de,kw OR 'nicaragua':ti,ab,de,kw OR 'niger':ti,ab,de,kw OR 'nigeria':ti,ab,de,kw OR 
'pakistan':ti,ab,de,kw OR 'palestine':ti,ab,de,kw OR 'panama':ti,ab,de,kw OR 'papua new 
guinea':ti,ab,de,kw OR 'paraguay':ti,ab,de,kw OR 'peru':ti,ab,de,kw OR 'philippines':ti,ab,de,kw OR 
'rwanda':ti,ab,de,kw OR 'sao tome':ti,ab,de,kw OR 'principe':ti,ab,de,kw OR 'senegal':ti,ab,de,kw OR 
'sierra leone':ti,ab,de,kw OR 'solomon islands':ti,ab,de,kw OR 'somalia':ti,ab,de,kw OR 'south 
africa':ti,ab,de,kw OR 'south sudan':ti,ab,de,kw OR 'sri lanka':ti,ab,de,kw OR 'st lucia':ti,ab,de,kw OR 'saint 
lucia':ti,ab,de,kw OR 'st vincent':ti,ab,de,kw OR 'saint vincent':ti,ab,de,kw OR 'grenadines':ti,ab,de,kw OR 
'sudan':ti,ab,de,kw OR 'suriname':ti,ab,de,kw OR 'swaziland':ti,ab,de,kw OR 'syrian arab 
republic':ti,ab,de,kw OR 'syria':ti,ab,de,kw OR 'tajikistan':ti,ab,de,kw OR 'tanzania':ti,ab,de,kw OR 
'thailand':ti,ab,de,kw OR 'timor leste':ti,ab,de,kw OR 'togo':ti,ab,de,kw OR 'tonga':ti,ab,de,kw OR 
'trinidad':ti,ab,de,kw OR 'tobago':ti,ab,de,kw OR 'tunisia':ti,ab,de,kw OR 'turkmenistan':ti,ab,de,kw OR 
'uganda':ti,ab,de,kw OR 'uzbekistan':ti,ab,de,kw OR 'vanuatu':ti,ab,de,kw OR 'venezuela':ti,ab,de,kw OR 
'vietnam':ti,ab,de,kw OR 'west bank':ti,ab,de,kw OR 'gaza':ti,ab,de,kw OR 'yemen':ti,ab,de,kw OR 
'zambia':ti,ab,de,kw OR 'zimbabwe':ti,ab,de,kw OR 'mauritania':ti,ab,de,kw  
#6 #1 OR #2 OR #3 OR #4 OR #5  
#5 ((((acute OR critical OR intensive) NEXT/1 care):ti,ab) OR (((hemodialysis OR respiratory) NEXT/2 
(unit* OR ward*)):ti,ab) OR iicu*:ti,ab OR picu*:ti,ab) AND mortalit*  
#4 ('intensive care unit'/mj OR 'medical intensive care unit'/mj OR 'pediatric intensive care unit'/mj OR 
'hospital'/exp/mj OR 'tertiary care center'/mj OR 'intensive care'/exp/mj OR 'hospital patient'/mj OR 
'hospitalized child'/mj) AND mortalit*  
#3 'hospital mortality'/mj OR (((tertiary OR hospital*) NEAR/5 (mortalit* OR utilis* OR utiliz*)):ti,ab)  
#2 admis*:ti,ab OR admit*:ti,ab OR ((patient NEXT/1 discharge*):ti,ab) OR readmis*:ti,ab OR 
readmit*:ti,ab OR rehospital*:ti,ab  
#1 'hospitalization'/mj OR 'hospital admission'/mj OR 'hospital readmission'/mj  

CINAHL S21 S18 OR S20   
S20 S7 AND S17 AND S19 AND Limiters - Published Date: 20191101-20211231  
S19 TI (pediatric* OR paediatric* OR child* OR baby OR babies OR infan* OR toddler* OR preteen* OR 
(pre W1 teen*) OR preadolescen* OR (pre W1 adolescen*) OR youth* OR youngster* OR boy* OR girl* 
OR juvenile*) OR AB (pediatric* OR paediatric* OR child* OR baby OR babies OR infan* OR toddler* OR 
preschool* OR preteen* OR (pre W1 teen*) OR preadolescen* OR (pre W1 adolescen*) OR youth* OR 
youngster* OR boy* OR girl* OR juvenile*) OR JN (pediatric* OR paediatric* OR child* OR baby OR 
babies OR infan* OR toddler* OR preteen* OR (pre W1 teen*) OR preadolescen* OR (pre W1 
adolescen*) OR youth* OR youngster* OR boy* OR girl* OR juvenile*)  
S18 S7 AND S17 Limiters - Age Groups: Infant: 1-23 months, Child, Preschool: 2-5 years, Child: 6-12 
years; Published Date: 20191101-20211231  
S17 S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16  
S16 TI ((low OR middl*) N3 (socio demographic index OR sdi)) OR AB ((low OR middl*) N3 (socio 
demographic index OR sdi))   
S15 TI (emerging N1 econom*) OR AB (emerging N1 econom*)   
S14 TI ((developing OR least* OR less* OR limit* OR "third world" OR underdevelop* OR (under W1 
develop*)) N3 (countr* OR nation* OR setting*)) OR AB ((developing OR least* OR less* OR limit* OR 
"third world" OR underdevelop* OR (under W1 develop*)) N3 (countr* OR nation* OR setting*))   
S13 TI ((low* OR middl*) N1 income countr*) OR AB ((low* OR middl*) N1 income countr*) OR TI LMIC 
OR AB LMIC  
S12 TI (resource* N1 (constrain* OR limit* OR low* OR poor* OR restrict*)) OR AB (resource* N1 
(constrain* OR limit* OR low* OR poor* OR restrict*))  
S11 (MH "Developing Countries") OR TI (developing N1 (nation* or countr*)) OR AB (developing N1 
(nation* or countr*))   
S10 MW Afghanistan or Albania or Algeria or Samoa or Angola or Bangladesh or Belize or Benin or 
Bhutan or Bolivia or Botswana or Brazil or “Burkina Faso” or Burundi or “Cabo Verde” or Cambodia or 
Cameroon or “Central African Republic” or Chad or Timor or “Cape Verde” or Colombia or Comoros or 
Congo or “Costa Rica” or “Cote d'Ivoire” or Cuba or Djibouti or Dominica or “Dominican Republic” or 
Ecuador or Egypt or “El Salvador” or “Equatorial Guinea” or Eritrea or Ethiopia or Fiji or Gabon or Gambia 
or Ghana or Grenada or Guatemala or Guinea or “Guinea-Bissau” or Guyana or Haiti or Honduras or 
India or Indonesia or Iraq or Jamaica or Jordan or Kenya or Kiribati or “North Korea” or Korea or “Kyrgyz 
Republic” or Kyrgyzstan or Laos or "Lao People's Democratic Republic" or Lesotho or Liberia or 
Madagascar or Malawi or Maldives or Seychelles or Mali or “Marshall Islands” or Mexico or Micronesia or 
Moldova or Mongolia or Morocco or Mozambique or Myanmar or Namibia or Nepal or Nicaragua or Niger 
or Nigeria or Pakistan or Palestine or Panama or “Papua New Guinea” or Paraguay or Peru or Philippines 
or Rwanda or “Sao Tome” or “Principe or Senegal” or “Sierra Leone” or “Solomon Islands” or Somalia or 
“South Africa” or “South Sudan” or “Sri Lanka” or “St Lucia” or “Saint Lucia” or “St Vincent” or “Saint 



Vincent” or Grenadines or Sudan or Suriname or Swaziland or “Syrian Arab Republic” or Syria or 
Tajikistan or Tanzania or Thailand or “Timor Leste” or Togo or Tonga or Trinidad or Tobago or Tunisia or 
Turkmenistan or Uganda or Uzbekistan or Vanuatu or Venezuela or Vietnam or “West Bank” or Gaza or 
Yemen or Zambia or Zimbabwe or Mauritania  
S9 AB Afghanistan or Albania or Algeria or Samoa or Angola or Bangladesh or Belize or Benin or Bhutan 
or Bolivia or Botswana or Brazil or “Burkina Faso” or Burundi or “Cabo Verde” or Cambodia or Cameroon 
or “Central African Republic” or Chad or Timor or “Cape Verde” or Colombia or Comoros or Congo or 
“Costa Rica” or “Cote d'Ivoire” or Cuba or Djibouti or Dominica or “Dominican Republic” or Ecuador or 
Egypt or “El Salvador” or “Equatorial Guinea” or Eritrea or Ethiopia or Fiji or Gabon or Gambia or Ghana 
or Grenada or Guatemala or Guinea or “Guinea-Bissau” or Guyana or Haiti or Honduras or India or 
Indonesia or Iraq or Jamaica or Jordan or Kenya or Kiribati or “North Korea” or Korea or “Kyrgyz Republic” 
or Kyrgyzstan or Laos or "Lao People's Democratic Republic" or Lesotho or Liberia or Madagascar or 
Malawi or Maldives or Seychelles or Mali or “Marshall Islands” or Mexico or Micronesia or Moldova or 
Mongolia or Morocco or Mozambique or Myanmar or Namibia or Nepal or Nicaragua or Niger or Nigeria or 
Pakistan or Palestine or Panama or “Papua New Guinea” or Paraguay or Peru or Philippines or Rwanda 
or “Sao Tome” or “Principe or Senegal” or “Sierra Leone” or “Solomon Islands” or Somalia or “South 
Africa” or “South Sudan” or “Sri Lanka” or “St Lucia” or “Saint Lucia” or “St Vincent” or “Saint Vincent” or 
Grenadines or Sudan or Suriname or Swaziland or “Syrian Arab Republic” or Syria or Tajikistan or 
Tanzania or Thailand or “Timor Leste” or Togo or Tonga or Trinidad or Tobago or Tunisia or Turkmenistan 
or Uganda or Uzbekistan or Vanuatu or Venezuela or Vietnam or “West Bank” or Gaza or Yemen or 
Zambia or Zimbabwe or Mauritania  
S8 TI Afghanistan or Albania or Algeria or Samoa or Angola or Bangladesh or Belize or Benin or Bhutan 
or Bolivia or Botswana or Brazil or “Burkina Faso” or Burundi or “Cabo Verde” or Cambodia or Cameroon 
or “Central African Republic” or Chad or Timor or “Cape Verde” or Colombia or Comoros or Congo or 
“Costa Rica” or “Cote d'Ivoire” or Cuba or Djibouti or Dominica or “Dominican Republic” or Ecuador or 
Egypt or “El Salvador” or “Equatorial Guinea” or Eritrea or Ethiopia or Fiji or Gabon or Gambia or Ghana 
or Grenada or Guatemala or Guinea or “Guinea-Bissau” or Guyana or Haiti or Honduras or India or 
Indonesia or Iraq or Jamaica or Jordan or Kenya or Kiribati or “North Korea” or Korea or “Kyrgyz Republic” 
or Kyrgyzstan or Laos or "Lao People's Democratic Republic" or Lesotho or Liberia or Madagascar or 
Malawi or Maldives or Seychelles or Mali or “Marshall Islands” or Mexico or Micronesia or Moldova or 
Mongolia or Morocco or Mozambique or Myanmar or Namibia or Nepal or Nicaragua or Niger or Nigeria or 
Pakistan or Palestine or Panama or “Papua New Guinea” or Paraguay or Peru or Philippines or Rwanda 
or “Sao Tome” or “Principe or Senegal” or “Sierra Leone” or “Solomon Islands” or Somalia or “South 
Africa” or “South Sudan” or “Sri Lanka” or “St Lucia” or “Saint Lucia” or “St Vincent” or “Saint Vincent” or 
Grenadines or Sudan or Suriname or Swaziland or “Syrian Arab Republic” or Syria or Tajikistan or 
Tanzania or Thailand or “Timor Leste” or Togo or Tonga or Trinidad or Tobago or Tunisia or Turkmenistan 
or Uganda or Uzbekistan or Vanuatu or Venezuela or Vietnam or “West Bank” or Gaza or Yemen or 
Zambia or Zimbabwe or Mauritania  
S7 S1 OR S2 OR S3 OR S4 OR S5 OR S6   
S6 ( (MH "Critical Care") OR (MH "Hospitals, Pediatric") OR (MH "Child, Hospitalized") ) AND TX mortalit*  
S5 ( TI (("acute care" OR "critical care" OR "intensive care" OR iicu* OR picu* OR "tertiary care") AND TX 
mortalit* ) OR ( AB (("acute care" OR "critical care" OR "intensive care" OR iicu* OR picu* OR "tertiary 
care") AND TX mortalit* )   
S4 ( (MH "Hospital Units") OR (MH "Pediatric Units") OR (MH "Intensive Care Units") OR (MH "Intensive 
Care Units, Pediatric") OR (MH "Respiratory Care Units") OR (MH "Tertiary Health Care") ) AND TX 
mortalit  
S3 (MH "Hospital Mortality") OR ( TI ((tertiary OR hospital*) N5 (mortalit* OR utilis* OR utiliz*)) ) OR ( AB 
((tertiary OR hospital*) N5 (mortalit* OR utilis* OR utiliz*)) )  
S2 TI ( admis* OR admit* OR (patient W1 discharge*) OR readmis* OR readmit* OR rehospital* ) OR AB ( 
admis* OR admit* OR (patient W1 discharge*) OR readmis* OR readmit* OR rehospital* )   
S1 (MH "Hospitalization") OR (MH "Patient Admission") OR (MH "Readmission")   

LILACS VHL Advanced Search  
#1   
(mh:("Hospitalization" OR "Child, Hospitalized" OR "Patient Admission" OR "Patient Readmission" OR 
"Hospital Mortality")) AND (tw:(develop* OR desarrollo OR resource* OR "third world" OR underdeveloped 
OR under developed OR low income OR bajos ingresos OR middle income OR ingreso medio OR LMIC 
OR emerging econom* OR "socio demographic index" OR SDI OR Afghanistan OR Albania OR Algeria 
OR Samoa OR Angola OR Bangladesh OR Belize OR Benin OR Bhutan OR Bolivia OR Botswana OR 
Brazil OR "Burkina Faso" OR Burundi OR "Cabo Verde" OR Cambodia OR Cameroon OR "Central 
African Republic" OR Chad OR Timor OR "Cape Verde" OR Colombia OR Comoros OR Congo OR 
"Costa Rica" OR "Cote d'Ivoire" OR Cuba OR Djibouti OR Dominica OR "Dominican Republic" OR 
Ecuador OR Egypt OR "El Salvador" OR "Equatorial Guinea" OR Eritrea OR Ethiopia OR Fiji OR Gabon 
OR Gambia OR Ghana OR Grenada OR Guatemala OR Guinea OR "Guinea-Bissau" OR Guyana OR 
Haiti OR Honduras OR India OR Indonesia OR Iraq OR Jamaica OR Jordan OR Kenya OR Kiribati OR 
"North Korea" OR Korea OR "Kyrgyz Republic" OR Kyrgyzstan OR Laos OR "Lao People's Democratic 
Republic" OR Lesotho OR Liberia OR Madagascar OR Malawi OR Maldives OR Seychelles OR Mali OR 
"Marshall Islands" OR Mexico OR Micronesia OR Moldova OR Mongolia OR Morocco OR Mozambique 
OR Myanmar OR Namibia OR Nepal OR Nicaragua OR Niger OR Nigeria OR Pakistan OR Palestine OR 
Panama OR "Papua New Guinea" OR Paraguay OR Peru OR Philippines OR Rwanda OR "Sao Tome" 
OR "Principe or Senegal" OR "Sierra Leone" OR "Solomon Islands" OR Somalia OR "South Africa" OR 
"South Sudan" OR "Sri Lanka" OR "St Lucia" OR "Saint Lucia" OR "St Vincent" OR "Saint Vincent" OR 
Grenadines OR Sudan OR Suriname OR Swaziland OR "Syrian Arab Republic" OR Syria OR Tajikistan 
OR Tanzania OR Thailand OR "Timor Leste" OR Togo OR Tonga OR Trinidad OR Tobago OR Tunisia 

https://pesquisa.bvsalud.org/portal/advanced/?lang=en


OR Turkmenistan OR Uganda OR Uzbekistan OR Vanuatu OR Venezuela OR Vietnam OR "West Bank" 
OR Gaza OR Yemen OR Zambia OR Zimbabwe OR Mauritania)) AND (tw:(pediatric* OR paediatric* OR 
child* OR baby OR babies OR infan* OR toddler* OR preschool* OR preteen* OR preadolescen* OR 
youth* OR youngster* OR boy* OR girl* OR juvenil* OR nina OR nino OR ninit* OR preescholar* OR 
chico* OR chica* ))  
Limited To: LILACS and 2019-2021   

#2  
(tw:(critical care OR cuidados críticos OR intensive care OR respiratory care OR cuidados respiratorios 
OR hospital* OR tertiary OR terciaria )) AND (tw:(mortali* OR admis* OR admit* OR readmis* OR 
readmit* OR rehospital*)) AND (tw:(develop* OR desarrollo OR resource* OR "third world" OR 
underdeveloped OR under developed OR low income OR bajos ingresos OR middle income OR ingreso 
medio OR LMIC OR emerging econom* OR "socio demographic index" OR SDI OR Afghanistan OR 
Albania OR Algeria OR Samoa OR Angola OR Bangladesh OR Belize OR Benin OR Bhutan OR Bolivia 
OR Botswana OR Brazil OR "Burkina Faso" OR Burundi OR "Cabo Verde" OR Cambodia OR Cameroon 
OR "Central African Republic" OR Chad OR Timor OR "Cape Verde" OR Colombia OR Comoros OR 
Congo OR "Costa Rica" OR "Cote d'Ivoire" OR Cuba OR Djibouti OR Dominica OR "Dominican Republic" 
OR Ecuador OR Egypt OR "El Salvador" OR "Equatorial Guinea" OR Eritrea OR Ethiopia OR Fiji OR 
Gabon OR Gambia OR Ghana OR Grenada OR Guatemala OR Guinea OR "Guinea-Bissau" OR Guyana 
OR Haiti OR Honduras OR India OR Indonesia OR Iraq OR Jamaica OR Jordan OR Kenya OR Kiribati 
OR "North Korea" OR Korea OR "Kyrgyz Republic" OR Kyrgyzstan OR Laos OR "Lao People's 
Democratic Republic" OR Lesotho OR Liberia OR Madagascar OR Malawi OR Maldives OR Seychelles 
OR Mali OR "Marshall Islands" OR Mexico OR Micronesia OR Moldova OR Mongolia OR Morocco OR 
Mozambique OR Myanmar OR Namibia OR Nepal OR Nicaragua OR Niger OR Nigeria OR Pakistan OR 
Palestine OR Panama OR "Papua New Guinea" OR Paraguay OR Peru OR Philippines OR Rwanda OR 
"Sao Tome" OR "Principe or Senegal" OR "Sierra Leone" OR "Solomon Islands" OR Somalia OR "South 
Africa" OR "South Sudan" OR "Sri Lanka" OR "St Lucia" OR "Saint Lucia" OR "St Vincent" OR "Saint 
Vincent" OR Grenadines OR Sudan OR Suriname OR Swaziland OR "Syrian Arab Republic" OR Syria 
OR Tajikistan OR Tanzania OR Thailand OR "Timor Leste" OR Togo OR Tonga OR Trinidad OR Tobago 
OR Tunisia OR Turkmenistan OR Uganda OR Uzbekistan OR Vanuatu OR Venezuela OR Vietnam OR 
"West Bank" OR Gaza OR Yemen OR Zambia OR Zimbabwe OR Mauritania)) AND (tw:(pediatric* OR 
paediatric* OR child* OR baby OR babies OR infan* OR toddler* OR preschool* OR preteen* OR 
preadolescen* OR youth* OR youngster* OR boy* OR girl* OR juvenil* OR nina OR nino OR ninit* OR 
preescholar* OR chico* OR chica*))  

# MEDLINE strategy abbreviations:  
ab = abstract  
jw = journal word   
kf = keyword heading word  
mp = title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, 
organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique 
identifier, synonyms  
pt = publication type   
sh = MeSH subject heading   
so = source   
ti = title   
tw = text word in abstract or title   



Supplementary Table 4. Summary of searched databases and number of texts 
identified by the search strategy on November 6, 2019 
Database Date Searched Results 

Ovid MEDLINE(R) and Epub Ahead of Print, In-Process 
& Other Non Indexed Citations, Daily and Versions(R) 

(1946 to November 5, 2019) 

11/6/2019 9564 

EMBASE.com (1974 to Present, includes Medline 1966 
to Present)  

11/6/2019 9384 

Cumulative Index to Nursing and Allied Health Literature 
(CINAHL, 1981 to  Present) 

11/6/2019 3316 

Latin American and Caribbean Health Sciences 
Literature (LILACS, 1982 to  Present) 

11/6/2019 1282 

TOTAL 23,546 



Supplementary Table 5. Summary of searched databases and number of texts 
identified by the gap search on March 1, 2021 

Database Dates Included Date 
Searched 

Number of 
Texts 
Identified  

Ovid MEDLINE(R)   
Epub Ahead of Print 
In-Process and other Non-Indexed Citations 
Daily and Versions(R)   

1946 to February 26, 
2021  

3/1/2021 11240 

EMBASE.com 1974 to Present 
(includes Medline 1966 
to Present)  

3/1/2021 11403 

Cumulative Index to Nursing and Allied Health 
Literature (CINAHL)  

1981 to Present 3/1/2021 3878 

Latin American and Caribbean Health Sciences 
Literature (LILACS)  

1982 to Present 3/1/2021 1453 

TOTAL 27974 



System High-level Diagnoses Specific Diagnosis Terms Explanation/Example 

Cardiovascular 
Congenital Heart 
Disease 

Congenital heart disease Includes variations on 
the term “congenital 
heart disease” and 

specific lesions (e.g., 
coarctation) 

Cardiac Failure Heart failure Includes acute heart 
failure, congestive heart 

failure, and anemic heart 
failure 

Shock (not septic) Shock (not septic) Includes unspecified, 
hypovolemic, cardiogenic 

and distributive shock 
Other Cardiovascular 
Disease 

Includes less common 
specific cardiovascular 

diagnoses 
Rheumatic fever/heart 
disease 

Other cardiovascular 
disease 

Includes uncommon 
specific diagnoses not 

categorized under 
another high-level 

diagnosis, for example, 
endocarditis and 
cardiomyopathy 

Cardiovascular, NOS Cardiovascular, NOS Unspecified 
cardiovascular 

conditions, i.e., “heart 
diseases” and 

“cardiovascular 
conditions” 

Respiratory 
Pneumonia and Lower 
Respiratory Tract 
Infections 

Pneumonia and other 
lower respiratory tract 
infections categorized 

together given 
overlapping clinical 

presentation and 
similar resource 
requirements for 

management 
Community-Acquired 
Pneumonia 

Includes bacterial 
pneumonia, empyema, 

community-acquired 
pneumonia, etc. 

Pneumonia, not 
community-acquired 

Includes aspiration 
pneumonia and 

hospital-acquired 
pneumonia 

Influenza Includes unspecified 
influenza and H1N1 

Supplementary Table 6. Organ-System Based Categorization of Causes of Admission 
and Death 

Table S6: Diagnosis Categorization Hie 1



Lower respiratory tract 
infection 

Includes unspecified 
LRTI, acute LRTI, RSV 

LRTI, etc. 
Bronchiolitis/bronchitis Includes bronchiolitis, 

RSV-related acute 
respiratory infection, 

bronchitis, etc. 
Asthma Asthma Includes asthmatic 

crisis, acute severe 
asthma, bronchial 

asthma, etc. 
Other Respiratory 

Upper respiratory tract 
infection 
Acute respiratory tract 
infection unspecified 

Any unspecified acute 
respiratory infection 

Respiratory 
insufficiency/failure 

Includes ARDS, 
respiratory 

insufficiency, and 
respiratory failure 

Other respiratory disease Specific respiratory 
diagnoses not 

otherwise classified 
under a high-level 

diagnosis, for example, 
acute airway 

obstruction, COPD, 
pulmonary embolism, 

etc. 
Respiratory, NOS Respiratory, NOS Cardiovascular 

conditions that were 
not specified, for 

example, “respiratory 
diseases” and “other 

respiratory” 
Gastrointestinal 

Gastroenteritis and 
diarrhea 

Gastroenteritis Includes unspecified 
gastroenteritis, 

infectious 
gastroenteritis, food 

poisoning, etc. 
Diarrhea and dehydration Includes rotavirus 

diarrhea, cholera, 
dysentery, etc. 

Liver disease, hepatitis, 
liver failure 

Liver disease, hepatitis, 
liver failure 

Includes jaundice, viral 
hepatitis, liver cirrhosis, 

etc. 
Malnutrition 

Severe malnutrition Includes severe acute 
malnutrition, stunting, 

wasting, etc. 



Protein-energy 
malnutrition, Kwashiorker 
and Marasmus 
Rickets 
Malnutrition NOS Unspecified malnutrition, 

for example “malnutrition 
(mild, moderate, 

severe),” and “nutritional 
deficiencies 

Other GI Gastritis and peptic ulcer 
disease 

Includes gastrointestinal 
ulcers, gastritis, and PUD 

Gastrointestinal, NOS Gastrointestinal, NOS Gastrointestinal 
conditions that were 

unspecified or did not 
belong to another high-

level diagnosis, i.e., fecal 
impaction, abdominal 

pain, “digestive 
diseases,” etc. 

Genitourinary/Renal 
Renal Failure 

Acute renal failure or injury Includes acute kidney 
injury, renal failure, 

community-acquired AKI, 
etc. 

Chronic kidney 
disease/failure 

Includes chronic kidney 
disease, chronic renal 

failure, uremic 
encephalopathy/cirrhosis, 

etc. 
Urinary Tract 
Infection/Pyelonephritis 

Urinary Tract 
Infection/Pyelonephritis 

Glomerulonephritis, 
nephrotic and nephritic 
syndrome 

Glomerulonephritis, 
nephrotic and nephritic 
syndrome 

Includes unspecified 
glomerulonephritis, 

nephritis, post-strep 
glomerulonephritis, etc. 

Other 
genitourinary/renal Hemolytic uremic 

syndrome 
Includes HUS and 

congenital nephrotic 
syndrome 

Renal tubulo-interstitial 
diseases 

Includes renal tubular 
acidosis, intrinsic renal 

disease, Bartter’s 
syndrome, etc. 

Obstructive/anatomical 
lesions 

Includes urolithiasis, 
renal artery stenosis, 

obstructive uropathy, etc. 
Genitourinary/Renal, 
NOS 

Genitourinary/Renal, NOS Unspecified 
genitourinary/renal 

conditions, for example 
“diseases of the 

genitourinary system” 
and “nephropathies” 

Neurological/Psychiatric 
Epilepsy/Seizures 



Epilepsy and seizure 
disorder 

Includes epilepsy, 
seizures, cerebral palsy 

with seizure, etc. 
Febrile seizures  

Meningitis/Encephalitis   
Bacterial meningitis Includes pneumococcal 

meningitis, haemophilus 
meningitis, unspecified 

meningitis, etc. 
Meningoencephalitis Includes herpes 

encephalitis, viral 
meningitis, cryptococcal 

meningitis, etc. 
Unspecified or other CNS 
infection 

Includes unspecified 
CNS infections and 
neurocysticercosis 

Other neurologic   
Mental and behavioral 
disorders 

Includes unspecified 
mental and behavioral 

conditions, 
schizophrenia, and drug 

abuse 
Cerebrovascular 
accident/disease 

Includes stroke, 
multifocal vaso-occlusive 

crisis, and unspecified 
cerebrovascular 

conditions 
Encephalopathy and coma Includes acute febrile 

encephalopathy, hepatic 
coma, hypoxic 

encephalopathy, etc. 
Acute Paralysis Includes flaccid paralysis 

and Guillain Barré  
Neurologic/Psychiatric, 
NOS 

Neurologic/Psychiatric, 
NOS 

All 
neurological/psychiatric 

causes of admission 
and/or death that were 

not specified, for 
example “diseases of the 

nervous system” and 
“mental disorders” 

Infectious Diseases    
 Malaria   

Severe/complicated 
malaria 

Includes cerebral 
malaria, severe malaria, 

complicated malaria 
Malaria  

HIV/AIDS and related 
illnesses 

HIV/AIDS and related 
illnesses 

Includes HIV, AIDS, 
pneumocystis 

pneumonia, etc. 
Sepsis and Septic 
Shock 

  
Sepsis Includes typhoid 

septicemia, 
pneumococcal sepsis, 

bacteremia, etc. 



Severe sepsis 
Septic shock 

COVID-19 COVID-19 
Tuberculosis 

Pulmonary tuberculosis 
Extra-pulmonary 
tuberculosis 

Includes extrapulmonary 
TB, disseminated TB, 

and tuberculous 
meningitis 

Measles Measles 
Typhoid Fever Typhoid Fever 
Tetanus Tetanus Includes post-neonatal 

tetanus, wound 
infection/tetanus 

neonatorum, unspecified 
tetanus 

Dengue Dengue 
Other vaccine-
preventable diseases 

Other vaccine-preventable 
diseases 

Includes rabies, 
pertussis, varicella, etc. 

Other infections 
Ear, nose, and throat 
infections 

Includes acute 
pharyngitis, adenoiditis, 

otitis media, etc. 
Fever without a source Includes febrile illness, 

fever without focus, 
unspecified fever, etc. 

Skin and soft tissue 
infections 

Includes abscesses, 
cellulitis, candida, etc. 

Hospital-acquired 
infections 

Includes nosocomial and 
surgical infections 

Other uncommon 
infections 

Includes rare infections 
such as leishmaniasis, 

scrub typhus, and 
leptospirosis 

Hematologic/Oncologic 
Malignancy 

Hematologic malignancy Includes acute 
lymphoblastic leukemia, 
acute myeloid leukemia, 

Burkitt lymphoma, etc. 
Solid tumor Includes Wilm’s tumor, 

hepatoma, 
neuroblastoma, etc. 

Anemia Anemia Includes severe anemia, 
hemolytic anemia, 

aplastic anemia, etc. 
Sickle cell and 
thalassemia 

Sickle cell and thalassemia Includes sickle cell 
disease, 

haemoglobinopathies 
and haemolytic anemia, 

thalassemia, etc. 
Non-malignant 
hematology 

Non-malignant hematology Includes pancytopenia, 
hemophilia, bleeding 

disorders, etc. 



Hematologic/Oncologic, 
NOS 

Hematologic/Oncologic, 
NOS 

Hematologic/oncologic 
conditions that were not 

further specified, for 
example, “malignancy” 

and “neoplasm” 
Trauma/Injury/Ingestion 

Trauma/Injury 
Burns and electric shock Includes burns and 

corrosions, electrocution, 
lightning victims, etc. 

Transport accidents Includes road traffic 
accidents, pedestrian 

injuries, and motorcycle 
accidents 

Other trauma/injury Trauma/injuries not 
belonging to an above 
category, for example, 

falls, assault, unspecified 
trauma 

Toxic 
Poisoning/Ingestion Acute poisoning Includes drug and 

chemical poisonings, 
caustic ingestion, etc. 

Kerosene ingestion 
Alcohol poisoning 

Other 
Poisoning/Ingestion Bites and stings Includes dog bites, 

scorpion stings, snake 
bites, etc. 

Foreign body 
ingestion/aspiration 

Trauma/Injury/Ingestion, 
NOS 

Trauma/Injury/Ingestion, 
NOS 

Traumas, injuries, and 
ingestions that could not 

be further stratified, for 
example, “trauma, burns, 

poisoning” and 
“accidents and 

poisonings” 
Endocrine/Metabolic 

Diabetes/Diabetic 
Ketoacidosis (DKA) and 
Disorders of Blood 
Glucose 

Diabetes/Diabetic 
Ketoacidosis (DKA) and 
Disorders of Blood Glucose 

Endocrine/Metabolic, 
NOS 

Endocrine/Metabolic, NOS Endocrine/metabolic 
conditions that were not 
specified, for example, 

“metabolic disorders” and 
“other 

endocrine/metabolic” 
Congenital anomalies 

Congenital anomalies 

Congenital Neurologic 

Includes cerebral palsy, 
spina bifida, 

myelomeningocele, etc. 



Congenital Renal 

Includes bladder 
exstrophy, undescended 

testis, and unspecified 
congenital genitourinary 

anomalies, etc. 

Congenital Gastrointestinal 

Includes anal stenosis, 
congenital bowel atresia, 

and necrotizing 
enterocolitis 

Congenital Respiratory 

Congenital anomalies, 
NOS 

Congenital anomalies 
that were not further 

specified, for example, 
“congenital malformation” 

and “birth defects” 
Surgical Condition 

Surgical condition 
Surgical condition Includes appendicitis, 

intestinal obstruction, 
hernias, etc. 

Surgical unspecified Includes general surgical 
“conditions”, “cases”, or 

“emergencies” 
Other 

Other systems Other systems not listed 
above with relatively few 

diagnoses 
Rheumatologic and 
immunologic 

Includes unspecified 
autoimmune disease, 

septic arthritis, 
rheumatoid arthritis, etc. 

Pregnancy and peripartum Includes complications of 
labor and childbirth, 
puerperium-related 

edema, pregnancy, etc. 
HEENT Includes eye disorders, 

dental conditions, 
diseases of the ear, etc. 

Skin, Musculoskeletal Includes unspecified 
musculoskeletal 

diseases, skin 
pathologies, contracture, 

etc. 
Allergic conditions Includes urticaria and 

allergic rhinitis 
Other, NOS Other, NOS Causes of 

admission/death 
presented as “other,” 

“unknown,” or otherwise 
uncategorizable 

NOS: not otherwise specified, LRTI: lower respiratory tract infection, RSV: respiratory syncytial virus, ARDS: acute respiratory distress 
syndrome, COPD: chronic obstructive pulmonary disease, PUD: peptic ulcer disease, AKI: acute kidney injury, HUS: hemolytic uremic 
syndrome, HIV/AIDS: human immunodeficiency virus/acquired immunodeficiency syndrome, HEENT: head-ears-eyes-nose-throat 



Supplementary Table 7. Simplified case report form 
Choices (if applicable) 

Study Tracking 
Covidence ID  
Data extractor name 
Title 
First Author Last Name 
Published year 
Are there multiple sites (hospitals, countries, etc.) with site-level patient data in this study? 
Record the study site country for this entry here: 
Record the name of the hospital for this entry here: 

Inclusion Criteria Screen 
Enter the denominator here: 
Is the publication in English/French/Spanish? Yes, No 
Is the publication from a LMIC using SDI criteria? Yes, No 
Is the publication representative of the setting (e.g., publications from medical missions should 
be excluded)? 

Yes, No 

Is the publication original, peer-reviewed research (NOT an abstract, conference presentation, 
internal document, editorial, commentary, or review)? 

Yes, No 

Is it an observational study design (prospective or retrospective cohorts, surveillance studies, 
hospital database publications, cross-sectional studies, before data from before-and-after 
studies)? 

Yes, No 

Does the publication include research subjects that fit ALL of the following categories? 
1. There must be inclusion of pediatric patients aged 28 days to 12 years (studies including
larger pediatric or more narrow age ranges can be included if the age group of interest is
included) and separated from adult patients. It is ok to include studies with children from < 28
days or adolescents.
2. Admitted to hospital in LMIC (any inpatient location EXCEPT NICU-specific studies)
3. Data derived from 2000-present (studies including cohort data before 2000 can be included
if data presented by year in full text)

Yes, No 

Does the publication include a measured (or can be calculated) denominator that fits ALL of the 
following: 
1. Data are derived from a general pediatric admission dataset
2. Denominator is specific to the same population as the numerator (i.e. if the Numerator is
pneumonia hospital admissions for children < 5 years of age, the denominator must be total
hospital admissions for children < 5 years of age)

Yes, No 

Does the publication include a measured (or can be calculated) numerator defined as AT 
LEAST ONE of the following? 
1. Cause of hospital admission
2. Cause of inpatient mortality (EXCLUDE hospital-acquired infections/conditions)

Yes, No 



Study Characteristics 
Year and Month of enrollment start 
Year and Month of enrollment end 
Data source(s) (select all that apply) Registry/Database, Electronic Medical Record (EMR) 

Chart Review, Non-electronic medical record Chart 
Review, Prospective Observation, Other, Not 
reported 

If ‘other’ data source, list here: 
Study design Retrospective cohort study, Prospective cohort study, 

Cross-sectional, Before and after intervention study 
(includes vaccine implementation studies), 
Surveillance study, Other 

If ‘other’ study design, list here: 

Hospital Characteristics 
Study site city/region (e.g., Nairobi) 
Study site country (e.g., Kenya) 
Name of hospital 
How is the hospital described? Select all that apply. Public, Private, Faith-based, Referral, District, 

Specialty, Tertiary, Community, Academic/University, 
Not reported, Other 

If you selected "other" for hospital description, please provide additional information here: 
Is the hospital a dedicated children's hospital? Yes, No, Not reported 
Study site urban vs. rural Urban, Rural, Not applicable (Multi-site, aggregated 

data, mixed urban-rural, etc.), Not reported 
Number of health facility beds (total) 
Number of health facility beds (pediatric) 
Are ICU resources available?  Yes, No, Not reported 
Are there ICU-trained personnel available? Yes, No, Not reported 
Is a dedicated PICU available? Yes, No, Not reported 
If there is a dedicated PICU, please provide the number of PICU beds: 
What is the population (all ages) served by this hospital/catchment area (number) INCLUDING 
ADULTS? 
What is the PEDIATRIC population served by this hospital/catchment area (number)? 
Proportion of underlying population (all ages) living in poverty: 
Proportion of underlying population (pediatric only) living in poverty: 

Patient Characteristics 
Mean/Median age: estimate, units, dispersion type, dispersion estimate, dispersion lower limit, dispersion upper limit 
Minimum and Maximum ages included in the cohort (number and units) 
Number of females at baseline 



Weight: estimate, units, dispersion type, dispersion estimate, dispersion lower limit, dispersion upper limit 
Anthropometric measure of malnutrition reported  
(select all that are reported) 

MUAC, Weight-for-age, Height-for-age, Weight-for-
height, Not reported, Other 

MUAC/Weight-for-Age/Height-for-Age/Weight-for-Height: estimate type Mean, Median, Proportion 
MUAC/Weight-for-Age/Height-for-Age/Weight-for-Height: estimate, units, dispersion type, 
dispersion estimate, dispersion lower limit, dispersion upper limit 
If ‘other’ anthropometric measures of malnutrition reported, please describe here: 
Number with HIV/preterm or premature/congenital heart disease/congenital 
abnormality/malignancy (any type)/anemia/acute malaria/malnutrition 
Other comorbidities (comorbidity, #, definition) 
If a definition for the comorbidity) is given, please provide it here: 
Is this a cohort study and this population is defined by this comorbidity? 
If this a cohort study, and this population is defined by this comorbidity, how many with this comorbidity died? 

Outcomes 
Enter the sample size (denominator) for cause of admission data (entire cohort) 
Is the cause of admission listed by system or diagnosis? System, Diagnosis 
Causes of admission (Systems) (select all that apply) Cardiac, Respiratory, Gastrointestinal, Renal, 

Neurological, Infection, Hematologic, Oncologic, 
Trauma/Injury, Ingestion, Other 

Number of causes of admission 1-60
Cause of admission #1-60 (Diagnosis) Animal Bite, Asthma, Bronchiolitis, Cardiac Disease,

Dengue, Diabetes/DKA, Diarrhea, HIV, Ingestion,
Malaria, Malnutrition, Meningitis, Pneumonia, Renal
Disease, Rheumatic Fever, Sepsis, Surgical
Condition, Trauma/Injury, Tuberculosis, Other
infection, Other

Cause of admission definition 
Cause of admission observed cases (n) 
How is the cause of admission listed exactly in the text? 
Enter the total number of deaths for the entire cohort (all admission) 
Is the cause of death listed by system or diagnosis? System, Diagnosis 
Causes of death (Systems) Cardiac, Respiratory, Gastrointestinal, Renal, 

Neurological, Infection, Hematologic, Oncologic, 
Trauma/Injury, Ingestion, Other 

Number of causes of death 1-60
Cause of death #1-60 (Diagnosis) Animal Bite, Asthma, Bronchiolitis, Cardiac Disease,

Dengue, Diabetes/DKA, Diarrhea, HIV, Ingestion,
Malaria, Malnutrition, Meningitis, Pneumonia, Renal
Disease, Rheumatic Fever, Sepsis, Surgical
Condition, Trauma/Injury, Tuberculosis, Other
infection, Other



Cause of death definition 
Cause of death: Number of deaths 
If a case fatality rate cause of death, please provide it here (as a % rounding to the nearest 
whole number, e.g. 10): 
How is the cause of death listed exactly in the text? 
Length of stay: estimate type Mean, Median 
Length of stay: estimate, units, dispersion type, dispersion estimate, dispersion lower limit, 
dispersion upper limit 

Quality and Bias Assessment 
Study Participation 

 Do those subjects who are enrolled/analysed represent the general admission population of 
this age group at this facility (or these facilities if multisite)? 

Items for consideration during assessment 
(a) Adequate participation in the study by eligible persons (i.e. all those admitted in the target
age group).
(b) Description of the source population or population of interest.
(c) Description of the baseline study sample.
(d) Adequate description of the sampling frame and recruitment (i.e., if not a census sample,
effort was made to ensure a representative sample of the admission population).
(e) Adequate description of the period and place of recruitment (ex. representative in terms of
seasonality, natural fluctuations in causes based on time of day, day of week, etc.).
(f) Adequate description of inclusion and exclusion criteria (i.e. any efforts in sample selection
should be to make the sample more representative of the general admission population, not
less).

1, High Bias: The relationship between the listed 
causes and outcome is very likely to be different for 
participants and eligible nonparticipants  
2, Moderate Bias: The relationship between the listed 
causes and outcome may be different for participants 
and eligible nonparticipants  
3, Low Bias: The relationship between the listed 
causes and outcome is unlikely to be different for 
participants and eligible nonparticipants 

Study Attrition 
 Key issue in this systematic review: Do those subjects who are enrolled represent those in 
whom the outcome (cause of admission, cause of death) are measured? This is especially 
relevant to those studies assessing both causes of admission AND causes of death. 

Items for consideration during assessment 
(a) Those who are enrolled and those in whom a cause (of admission, death, etc.) was
measured are the same
(b) Reasons for losses between enrollment (admission) and outcome ascertainment (cause of
admission, cause of death) are provided.
(c) Adequate description of participant losses.
(d) There are no important differences between participants who completed the study and
those who did not.

1, High Bias: The relationship between the listed 
causes and outcome is very likely to be different for 
participants and eligible nonparticipants  
2, Moderate Bias: The relationship between the listed 
causes and outcome may be different for participants 
and eligible nonparticipants  
3, Low Bias: The relationship between the listed 
causes and outcome is unlikely to be different for 
participants and eligible nonparticipants 

Listed Causes Measurement 
Key issue in this systematic review: Do those subjects in whom a cause of admission is reported 
have this cause (or these causes) measured reliably? 

1, High Bias: The relationship between the listed 
causes and outcome is very likely to be different for 
participants and eligible nonparticipants  



Items for consideration during assessment 
(a) A clear definition or description of the listed causes is provided.
(b) Method of the determination of causes valid and reliable.
(c) The method and setting of measurement of listed causes is the same for all study
participants.
(d) Appropriate methods of imputation are used for missing listed causes data.

2, Moderate Bias: The relationship between the listed 
causes and outcome may be different for participants 
and eligible nonparticipants  
3, Low Bias: The relationship between the listed 
causes and outcome is unlikely to be different for 
participants and eligible nonparticipants 



Supplementary Table 8. Risk of bias assessment domains and questions adapted from the Quality in 
Prognosis Studies (QUIPS) criteria 
Domain Key Issue in this Review Items for Consideration During Assessment 

Study 
Participation 

Do those subjects who are 
enrolled/analyzed represent the 
general admission population of 
this age group at this facility (or 
these facilities if multisite)?  

(a) Adequate participation in the study by eligible persons (i.e., all those admitted in the
target age group).
(b) Description of the source population or population of interest.
(c) Description of the baseline study sample.
(d) Adequate description of the sampling frame and recruitment (i.e., if not a census
sample, effort was made to ensure a representative sample of the admission population).
(e) Adequate description of the period and place of recruitment (e.g., representative in
terms of seasonality, natural fluctuations in causes based on time of day, day of week,
etc.).
(f) Adequate description of inclusion and exclusion criteria (i.e., any efforts in sample
selection should be to make the sample more representative of the general admission
population, not less)

Study Attrition Do those subjects who are 
enrolled represent those in whom 
the outcome (cause of admission, 
cause of death) is measured? 
This is especially relevant to 
those studies assessing both 
causes of admission AND causes 
of death.  

(a) Those who are enrolled and those in whom a cause (of admission, death, etc.) was
measured are the same
(b) Reasons for losses between enrollment (admission) and outcome ascertainment
(cause of admission, cause of death) are provided
(c) Adequate description of participant losses
(d) There are no important differences between participants who completed the study
and those who did not

Listed Causes 
of Measurement 
(i.e., 
measurement of 
admission/death
)  

Do those subjects in whom a 
cause of admission/death is 
reported have this cause (or 
these causes) measured reliably? 

(a) A clear definition or description of the listed causes is provided
(b) Method of the determination of causes valid and reliable
(c) The method and setting of measurement of listed causes is the same for all study
participants
(d) Appropriate methods of imputation are used for missing listed causes data



Supplementary Table 9. Included study characteristics by GBD superregion. Studies that contributed data for 
more than one site are demarcated with an astericks (*). 
NR: Not reported 

Global 
Burden of 
Disease 
Super 
Region 

Country Socio-
Demographic 
Index (SDI) 
Quintile 

Study 
Identification 

Study 
Period 

Study 
Design 

Age Denominator Risk of Bias for 
Participants/Attrition 
/Measurement 

Reference 

Central Europe, 
Eastern Europe, 
and Central Asia 

Albania Middle SDI Thompson 2019* 2015–2017 Prospective 
cohort study 

Range: 0–11 months 638 Low/Low/Low (1) 

Latin America 
and Caribbean 

Brazil Middle SDI Araujo 2017 2014–2014 Cross-sectional Max: 5 years 627 Low/Low/Low (2) 

Latin America 
and Caribbean 

Brazil Middle SDI Berezin 2020 2011–2015 Retrospective 
cohort study 

Range: 0–15 years 124000 High/Moderate/High (3) 

Latin America 
and Caribbean 

Brazil Middle SDI Carvalho 2015 2009–2009 Other Max: 5 years 24413 Low/Low/Low (4) 

Latin America 
and Caribbean 

Guatemala Low-middle SDI Chua 2014 2013–2013 Retrospective 
cohort study 

Range: 1 month–12 
years 

3885 Moderate/Low/High (5) 

Latin America 
and Caribbean 

Brazil Middle SDI da Rocha 2012 2005–2008 Cross-sectional Range: 0–6 years 6201 Low/Low/Low (6) 

Latin America 
and Caribbean 

Brazil Middle SDI de Oliveira 2012* 2009–2009 Retrospective 
cohort study 

Max: 5 years 1272 Moderate/Moderate/Low (7) 

Latin America 
and Caribbean 

Brazil Middle SDI de Oliveira 2012* 2009–2009 Retrospective 
cohort study 

Max: 5 years 1240 Moderate/Moderate/Low (7) 

Latin America 
and Caribbean 

Brazil Middle SDI de Oliveira 2012* 2009–2009 Retrospective 
cohort study 

Max: 5 years 288 Moderate/Moderate/Low (7) 

Latin America 
and Caribbean 

Ecuador Middle SDI Diaz-Garrido 
2018 

2016–2016 Cross-sectional Range: 0 days - 14 
years 

8917 Low/Moderate/Moderate (8) 

Latin America 
and Caribbean 

Ecuador Middle SDI Gonzalez 2020 2016–2016 Retrospective 
cohort study 

Range: 1 - 12months 645 Moderate/Low/Low (9) 

Latin America 
and Caribbean 

Brazil Middle SDI Gouvea 2009 2002–2007 Retrospective 
cohort study 

NR 1100 High/Moderate/High (10) 

Latin America 
and Caribbean 

Brazil Middle SDI Jacomin 2020 2008–2012 Surveillance 
study 

Range: 0 days–5 years 70342 Moderate/Moderate/Moderate (11) 

Latin America 
and Caribbean 

Brazil Middle SDI Mangia 2011 2002–2006 Retrospective 
cohort study 

Range: 28 days–19 
years 

16555446 Moderate/Moderate/High (12) 

Latin America 
and Caribbean 

Peru Middle SDI Mansilla 2012 2002–2009 Retrospective 
cohort study 

Range: 2–48 months 88718 Low/Moderate/Moderate (13) 

Latin America 
and Caribbean 

Brazil Middle SDI Mariano 2018 2012–2012 Cross-sectional Max: 5 years 32445 Moderate/Moderate/Moderate (14)



Global 
Burden of 
Disease 
Super 
Region 

Country Socio-
Demographic 
Index (SDI) 
Quintile 

Study 
Identification 

Study 
Period 

Study 
Design 

Age Denominator Risk of Bias for 
Participants/Attrition 
/Measurement 

Reference 

Latin America 
and Caribbean 

Jamaica Middle SDI McCarthy 2009 2003–2005 Retrospective 
cohort study 

Range: 0–9 years 3061 Low/Low/Low (15) 

Latin America 
and Caribbean 

Mexico Middle SDI Noyola 2007 2003–2005 Cross-sectional Range: 0–35 months 2036 Low/Low/Moderate (16) 

Latin America 
and Caribbean 

Trinidad and 
Tobago 

Middle SDI Orrett 2010 2007–2007 Retrospective 
cohort study 

Range: 1 month–12 
years 

5132 Low/Low/Low (17) 

Latin America 
and Caribbean 

Brazil Middle SDI Paulo 2016 2007–2009 Retrospective 
cohort study 

Range: 0 days–60 
months 

3852 Moderate/Low/Moderate (18) 

Latin America 
and Caribbean 

Venezuela Middle SDI Risquez 2014 2011–2011 Cross-sectional Range: 0 days–18 
years 

4222 Moderate/Moderate/Moderate (19) 

Latin America 
and Caribbean 

Brazil Middle SDI Santos 2021 2014–2018 Prospective 
cohort study 

Mean: 3.9years 
(95%CI,3.6–4.2) 

641 Low/Low/Moderate (20) 

Latin America 
and Caribbean 

Brazil Middle SDI Sarni 2009 NR Prospective 
cohort study 

Range: 1 month–5 
years 

907 High/High/High (21) 

Latin America 
and Caribbean 

Nicaragua Low-middle SDI Thompson 2019* 2015-2017 Prospective 
cohort study 

Range: 0–11 months 307 Low/Low/Low (1) 

Latin America 
and Caribbean 

Haiti Low SDI Vinekar 2015 2011–2013 Retrospective 
cohort study 

Range: 0–59 months 31565 Low/Low/Low (22) 

North Africa and 
Middle East 

Yemen Low SDI Al Kubati 2018 2012–2015 Cross-sectional Range: 0 months–14 
years 

8967 Moderate/Moderate/Moderate (23) 

North Africa and 
Middle East 

Yemen Low SDI Al-Taiar 2006 2002–2004 Surveillance 
study 

Range: 6 months–10 
years 

8068 Low/Moderate/Low (24) 

North Africa and 
Middle East 

Iraq Low-middle SDI Ali 2015 2009–2012 Retrospective 
cohort study 

Range: 1 months - 14 
years 

4785 Low/Moderate/Low (25) 

North Africa and 
Middle East 

Iraq Low-middle SDI Al Janabi 2019 2011–2018 Retrospective 
cohort study 

Range: < 1 year -14 
years 

84914 Low/Low/Low (26) 

North Africa and 
Middle East 

Tunisia Middle SDI El Mhamdi 2015 2000–2010 Retrospective 
cohort study 

Range: 0 month –18 
years 

52443 Low/Low/Low (27) 

North Africa and 
Middle East 

Tunisia Middle SDI Maalej 2018 2005–2016 Retrospective 
cohort study 

Range: 2–15 years 17115 Low/Moderate/Low (28) 

North Africa and 
Middle East 

Yemen Low SDI Sallam 2005 2000–2003 Retrospective 
cohort study 

Range: 1day - 14 
years 

4575 Low/Moderate/Low (29) 

North Africa and 
Middle East 

Jordan Middle SDI Thompson 2019* 2015-2017 Prospective 
cohort study 

Range: 0–11 months 664 Low/Low/Low (1)



Global 
Burden of 
Disease 
Super 
Region 

Country Socio-
Demographic 
Index (SDI) 
Quintile 

Study 
Identification 

Study 
Period 

Study 
Design 

Age Denominator Risk of Bias for 
Participants/Attrition 
/Measurement 

Reference 

South Asia Nepal Low SDI Adhikari 2013 2007–2011 Retrospective 
cohort study 

Range: 6 months–15 
years 

6975 Low/Moderate/Low (30) 

South Asia India Low-middle SDI Ashraf 2016 2012–2013 Retrospective 
cohort study 

Range 0 months - 18 
years 

28114 Low/Low/Moderate (31) 

South Asia India Low-middle SDI Badhan 2018 2012–2013 Prospective 
cohort study 

Range: 0 months–18 
years 

3605 Low/Low/Low (32) 

South Asia India Low-middle SDI Basu 2009 2005–2008 Retrospective 
cohort study 

Max: 12 years 17019 Moderate/Low/Moderate (33) 

South Asia India Low-middle SDI Champatiray 
2017 

2013–2014 Prospective 
cohort study 

Range: 2 months–5 
years 

10300 Low/Low/Low (34) 

South Asia Nepal Low SDI Chapagain 2020 2019–2019 Prospective 
cohort study 

Range: 1 month–14 
years 

9725 Low/Low/Low (35) 

South Asia Nepal Low SDI Chaudhary 2017 2014–2016 Cross-sectional Range: 2 months–16 
years 

4962 Low/Low/Low (36) 

South Asia India Low-middle SDI Drolia 2010 NR Prospective 
cohort study 

Range: 2-24 months 9500 Low/Low/Low (37) 

South Asia India Low-middle SDI Duwarah 2016 2005–2010 Retrospective 
cohort study 

Range: 3-18 years 4445 Low/High/Moderate (38) 

South Asia India Low-middle SDI Ganjoo 2014 2011–2012 Prospective 
cohort study 

Range: 0 days–18 
years 

865 Moderate/High/High (39) 

South Asia India Low-middle SDI Garg 2009* 2006–2007 Retrospective 
cohort study 

Range: 1 month–18 
years 

245 Moderate/Low/Moderate (40) 

South Asia India Low-middle SDI Garg 2009* 2006-2007 Retrospective 
cohort study 

Range: 3 months–18 
years 

227 Moderate/High/Moderate (40) 

South Asia Nepal Low SDI Giri 2018 2015–2015 Prospective 
cohort study 

Range: 0–14 years 470 Moderate/Low/Moderate (41) 

South Asia Nepal Low SDI Gupta 2015 2014–2014 Retrospective 
cohort study 

Range: 0 - 5 years. 814 Moderate/Moderate/Moderate (42) 

South Asia Nepal Low SDI Gupta 2018 2014–2016 Retrospective 
cohort study 

Mean (SD): 9.8 years 
(3.9); 

4962 Low/Low/Low (43) 

South Asia India Low-middle SDI Gupta 2019 2014–2015 Cross-sectional Median (IQR): 52 
months (32–165); 

9847 Moderate/Low/Low (44) 

South Asia India Low-middle SDI Halder 2020 2011-2013 Cross-sectional Range: 3 months–12 
years 

9216 Moderate/Low/Low (45)



Global 
Burden of 
Disease 
Super 
Region 

Country Socio-
Demographic 
Index (SDI) 
Quintile 

Study 
Identification 

Study 
Period 

Study 
Design 

Age Denominator Risk of Bias for 
Participants/Attrition 
/Measurement 

Reference 

South Asia India Low-middle SDI Jose 2012 2007–2011 Prospective 
cohort study 

Range: 0 days–18 
years 

25688 Low/Low/Low (46) 

South Asia India Low-middle SDI Mahajan 2014 2009–2012 Retrospective 
cohort study 

Range: 1 month–18 
years 

5815 Low/Low/Low (47) 

South Asia Nepal Low SDI Malla 2011 2006–2010 Retrospective 
cohort study 

Max: 14 years 5249 Low/Low/Low (48) 

South Asia Pakistan Low-middle SDI Masood 2012 2010–2012 Prospective 
cohort study 

Range: 1 month–12 
years 

11659 Moderate/Low/Low (49) 

South Asia India Low-middle SDI Mathur 2018 2012–2014 Prospective 
cohort study 

Range: 2–59 months 4354 Moderate/Moderate/Moderate (50) 

South Asia India Low-middle SDI Mishra 2017 2015–2016 Prospective 
cohort study 

Max: 14 years 13312 High/Moderate/Moderate (51) 

South Asia Bangladesh Low SDI Naheed 2009 2004–2007 Surveillance 
study 

Range: 0–59 months 156847 Low/Low/Low (52) 

South Asia India Low-middle SDI Nath Roy 2012 2007–2007 Retrospective 
cohort study 

Range: 0–11 years 3983 Moderate/Moderate/Moderate (53) 

South Asia Nepal Low SDI Rajak 2019 2013–2018 Retrospective 
cohort study 

Range: 0–5 years 11416 Low/Low/Low (54) 

South Asia India Low-middle SDI Rao 2021 2020–2020 Retrospective 
cohort study 

Median: 3 years 969 Low/Low/Low (55) 

South Asia Pakistan Low-middle SDI Rasheed 2017 2016–2016 Cross-sectional Range: 1 month–15 
years 

3107 Low/Low/Low (56) 

South Asia Bangladesh Low SDI Rasul 2012 2007–2009 Prospective 
cohort study 

Range: 1 month–12 
years 

5605 Low/Low/Low (57) 

South Asia India Low-middle SDI Roy 2017 2015–2015 Retrospective 
cohort study 

Range: 5–12 years 3817 Moderate/Moderate/Low (58) 

South Asia Pakistan Low-middle SDI Sadiq 2021 2011–2019 Retrospective 
cohort study 

Range: 1 month–18 
years 

80913 Low/Low/High (59) 

South Asia India Low-middle SDI Sarangi 2017 2013–2014 Cross-sectional Range: 1 month–5 
years 

3146 Low/Low/Low (60) 

South Asia Nepal Low SDI Sharma P 2015 2011–2012 Prospective 
cohort study 

Range:  0 days -14 
years 

1072 Low/Low/Low (61) 

South Asia India Low-middle SDI Sharma M 2015* 2008–2011 Prospective 
cohort study 

Range: 0 days–18 
years 

1977 Moderate/Moderate/High (62)



Global 
Burden of 
Disease 
Super 
Region 

Country Socio-
Demographic 
Index (SDI) 
Quintile 

Study 
Identification 

Study 
Period 

Study 
Design 

Age Denominator Risk of Bias for 
Participants/Attrition 
/Measurement 

Reference 

South Asia India Low-middle SDI Sharma M 2015* 2008–2011 Prospective 
cohort study 

Range: 0 days–18 
years 

4848 Moderate/Moderate/High (62) 

South Asia Nepal Low SDI Shrestha 2011 2007–2011 Prospective 
cohort study 

Range: 6 months–15 
years 

2696 Low/Moderate/Low (63) 

South Asia Nepal Low SDI Shrestha 2018 2014–2015 Retrospective 
cohort study 

Range: 1month - 10 
year 

1862 Low/Low/Low (64) 

South Asia Bangladesh Low SDI Siddique 2011* 2005–2007 Surveillance 
study 

Range: 0 days-59 
months 

256 Low/Low/Low (65) 

South Asia Bangladesh Low SDI Siddique 2011* 2005–2007 Surveillance 
study 

Range: 0 days -59 
months 

272 Low/Low/Low (65) 

South Asia India Low-middle SDI Sil 2016 2015–2015 Retrospective 
cohort study 

Range: 1 day–12 
years 

20883 Low/Low/Low (66) 

South Asia India Low-middle SDI Singh 2006 2001–2002 Prospective 
cohort study 

Range: 1 month - 15 
years 

2274 High/Moderate/Low (67) 

South Asia India Low-middle SDI Sonowal 2019 2010–2011 Cross-sectional Range: 0 days--13 
years 

3808 Low/Moderate/Moderate (68) 

South Asia Pakistan Low-middle SDI van Deursen 
2019* 

2013–2016 Retrospective 
cohort study 

Range: 0 days–7 
months 

2551 Low/Low/Low (69) 

South Asia Pakistan Low-middle SDI van Deursen 
2019* 

2013–2016 Retrospective 
cohort study 

Range: 0 days–6 
months 

2663 Low/Low/Low (69) 

South Asia India Low-middle SDI Verma 2007* 2005–2005 Retrospective 
cohort study 

Range: 0 days–18 
years 

912 High/High/High (70) 

South Asia India Low-middle SDI Verma 2007* 2005–2006 Retrospective 
cohort study 

Range: 0 days–18 
years 

2117 High/High/High (70) 

South Asia Pakistan Low-middle SDI Zaheer 2009 2007–2007 Retrospective 
cohort study 

Range: 1 month–15 
years 

6089 Low/Low/Low (71) 

Southeast Asia, 
East Asia, and 
Oceania 

Laos Low-middle SDI Barennes 2016 2011–2011 Prospective 
cohort study 

Range: 1 month–15 
years 

350 Moderate/Low/High (72) 

Southeast Asia, 
East Asia, and 
Oceania 

Indonesia Middle SDI Bucens 2006 2002–2003 Prospective 
cohort study 

Range: 2 months–12 
years 

880 Low/Moderate/High (73) 

Southeast Asia, 
East Asia, and 
Oceania 

Timor-Leste Low-middle SDI Bucens 2013 2008–2010 Retrospective 
cohort study 

Range: 1 month–15 
years 

5909 Low/Low/Low (74)



Global 
Burden of 
Disease 
Super 
Region 

Country Socio-
Demographic 
Index (SDI) 
Quintile 

Study 
Identification 

Study 
Period 

Study 
Design 

Age Denominator Risk of Bias for 
Participants/Attrition 
/Measurement 

Reference 

Southeast Asia, 
East Asia, and 
Oceania 

Thailand Middle SDI Chusilp 2012 2010–2010 Retrospective 
cohort study 

Range: 29 days–12 
months 

178982 Low/Low/Moderate (75) 

Southeast Asia, 
East Asia, and 
Oceania 

Papua New 
Guinea 

Low SDI Duke 2016 2009–2014 Prospective 
cohort study 

NR 96998 Low/Low/Low (76) 

Southeast Asia, 
East Asia, and 
Oceania 

Vietnam Middle SDI Ho 2018 2005–2010 Retrospective 
cohort study 

Max: 15 years 479244 Low/Low/Low (77) 

Southeast Asia, 
East Asia, and 
Oceania 

Thailand Middle SDI Jetsrisuparb 2012 2010–2011 Retrospective 
cohort study 

Range: 1–5 years 486845 Low/Low/Low (78) 

Southeast Asia, 
East Asia, and 
Oceania 

Sri Lanka Middle SDI Kudagammana 
2020 

2016–2017 Retrospective 
cohort study 

Range: 1 month–14 
years 

4447 Low/Low/Low (79) 

Southeast Asia, 
East Asia, and 
Oceania 

Papua New 
Guinea 

Low SDI Laman 2019 2006–2009 Prospective 
cohort study 

Range: .5–10 years 3019 Moderate/Moderate/Moderate (80) 

Southeast Asia, 
East Asia, and 
Oceania 

Tonga Middle SDI Langridge 2017 2009–2013 Retrospective 
cohort study 

Range: 5–11 years 1816 Low/Low/Low (81) 

Southeast Asia, 
East Asia, and 
Oceania 

Myanmar Low-middle SDI Moe 2005 2002–2003 Prospective 
cohort study 

Range: 1 day–5 years 30869 Moderate/Moderate/Moderate (82) 

Southeast Asia, 
East Asia, and 
Oceania 

Indonesia Middle SDI Murni 2020 2016–2018 Prospective 
cohort study 

Range: < 12 months - 
> 120 months

1855 Low/Low/Low (83) 

Southeast Asia, 
East Asia, and 
Oceania 

Vietnam Middle SDI Nguyen T 2017 2015–2016 Retrospective 
cohort study 

Max: 14 years 134061 Low/Low/Low (84) 

Southeast Asia, 
East Asia, and 
Oceania 

Vietnam Middle SDI Nguyen N 2017 2007–2014 Retrospective 
cohort study 

Range: 0 days–17 
years 

199827 Low/Low/Low (85) 

Southeast Asia, 
East Asia, and 
Oceania 

Vietnam Middle SDI Pham 2020 2015–2019 Retrospective 
cohort study 

Range: 0 days–16 
years 

113999 Low/Low/Low (86) 

Southeast Asia, 
East Asia, and 
Oceania 

Indonesia Middle SDI Poespoprodjo 
2009 

2004–2008 Retrospective 
cohort study 

Range: 0 days–12 
months 

4976 Low/Low/Low (87) 

Southeast Asia, 
East Asia, and 
Oceania 

Papua New 
Guinea 

Low SDI Rero 2016 2014–2015 Prospective 
cohort study 

Max: 14 years 1061 Low/Low/Moderate (88)



Global 
Burden of 
Disease 
Super 
Region 

Country Socio-
Demographic 
Index (SDI) 
Quintile 

Study 
Identification 

Study 
Period 

Study 
Design 

Age Denominator Risk of Bias for 
Participants/Attrition 
/Measurement 

Reference 

Southeast Asia, 
East Asia, and 
Oceania 

Thailand Middle SDI Suphakunpinyo 
2012 

2010–2011 Retrospective 
cohort study 

Range: 6 years–12 
years 

332234 Low/Low/Moderate (89) 

Southeast Asia, 
East Asia, and 
Oceania 

Vietnam Middle SDI Tan 2018* 2011–2011 Cross-sectional Range: 1 day–5 years 140561 Moderate/Moderate/High (90) 

Southeast Asia, 
East Asia, and 
Oceania 

Indonesia Middle SDI Tan 2018* 2010–2011 Cross-sectional Max: 5 years 5263 Moderate/Moderate/Moderate (90) 

Southeast Asia, 
East Asia, and 
Oceania 

Vietnam Middle SDI Thompson 2015 2005–2010 Surveillance 
study 

Median (IQR): 1.2 
years (.7–2.1); 

479919 Low/Low/Low (91) 

Southeast Asia, 
East Asia, and 
Oceania 

Philippines Middle SDI Thompson 2019* 2015-2017 Prospective 
cohort study 

Range: 0–11 months 334 Low/Low/Low (1) 

Southeast Asia, 
East Asia, and 
Oceania 

Papua New 
Guinea 

Low SDI Wandi 2006 2001–2004 Prospective 
cohort study 

Median (IQR): 11 
months (5–32); 

1313 Moderate/Moderate/Low (92) 

Southeast Asia, 
East Asia, and 
Oceania 

Indonesia Middle SDI Wilopo 2009* 2001–2004 Prospective 
cohort study 

Range: 0 days–35 
months 

4283 Low/Low/Low (93) 

Southeast Asia, 
East Asia, and 
Oceania 

Indonesia Middle SDI Wilopo 2009* 2001–2004 Prospective 
cohort study 

Range: 0 days–35 
months 

1537 Low/Low/Low (93) 

Southeast Asia, 
East Asia, and 
Oceania 

Indonesia Middle SDI Wilopo 2009* 2001–2004 Prospective 
cohort study 

Range: 0 days–35 
months 

3109 Low/Low/Low (93) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Abebe 2005 2000–2002 Retrospective 
cohort study 

Range: 1.5 months–16 
years 

388 Low/Low/Low (94) 

Sub-Saharan 
Africa 

Ghana Low-middle SDI Adadey 2019* 2012–2014 Retrospective 
cohort study 

Range: 0 days–5 years 36892 Moderate/Moderate/Moderate (95) 

Sub-Saharan 
Africa 

Ghana Low-middle SDI Adadey 2019* 2012–2014 Retrospective 
cohort study 

Range: 0 days–5 years 4798 Moderate/Moderate/Moderate (95) 

Sub-Saharan 
Africa 

Ghana Low-middle SDI Adadey 2019* 2012–2014 Retrospective 
cohort study 

Max: 5 years 12638 Moderate/Moderate/Moderate (95) 

Sub-Saharan 
Africa 

Ghana Low-middle SDI Adadey 2019* 2012–2014 Retrospective 
cohort study 

Max: 5 years 14402 Moderate/Moderate/Moderate (95) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Adeboye 2010 2001–2001 Prospective 
cohort study 

Minimum: 29 days 606 Low/Low/Low (96)
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Sub-Saharan 
Africa 

Niger Low SDI Adeboye 2011 2007–2008 Prospective 
cohort study 

Range: < 1 year - 12 
years 

1364 High/Moderate/Low (97) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Adeboye 2015 2004-2004 Cross-sectional Range: 6 months–5 
years 

1675 Low/Low/Low (98) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Adegoke 2010 2007–2008 Cross-sectional Range:6 weeks - 15 
years  

1193 Low/Low/Low (99) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Adegoke 2012 2010–2010 Cross-sectional Range: 2 months–161 
months 

1735 Moderate/Moderate/Moderate (100) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Adekanmbi 2007 2002–2003 Prospective 
cohort study 

Range: 0 days–14 
years 

1552 Low/Low/Low (101) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Adeleke 2010 1999–2006 Retrospective 
cohort study 

Mean: 4.51 years 3585 High/Moderate/Moderate (102) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Adem 2020 2018–2018 Prospective 
cohort study 

Range: 6 months–59 
months 

892 Moderate/Moderate/Moderate (103) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ademola 2019 2016–2017 Prospective 
cohort study 

Mean: 2.2 years 628 Moderate/Moderate/Moderate (104) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Adeyeye 2007 2000–2001 Cross-sectional Range: 0 days–15 
years 

1226 Low/Low/Low (105) 

Sub-Saharan 
Africa 

Benin Low SDI Agbeille 2019 2017–2017 Cross-sectional Range: 8 months–98 
months 

804 Moderate/Low/Low (106) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ahmed 2010 2002–2005 Retrospective 
cohort study 

Range: 7 months-120 
months.  

2650 High/Moderate/Moderate (107) 

Sub-Saharan 
Africa 

Mauritania Low-middle SDI Ahmed 2018 2011–2014 Retrospective 
cohort study 

Range: 0 days–5 years 3695 Low/Low/Low (108) 

Sub-Saharan 
Africa 

Mauritania Low-middle SDI Ahmed 2019 2015–2017 Retrospective 
cohort study 

Range: 0 days –5 
years 

10480 Low/Low/Low (109) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Akech 2019 2015–2018 Surveillance 
study 

Range: 1 month - 15 
years  

14999 Low/Low/High (110) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Akinbami 2010 2007–2007 Prospective 
cohort study 

Mean (SD): 26.5 
months (12.3); 

164 High/Moderate/High (111) 

Sub-Saharan 
Africa 

Democratic 
Republic of 
the Congo 

Low SDI Aloni 2012 2000–2007 Retrospective 
cohort study 

Range 1 years-13 
years 

5988 Low/Moderate/Low (112) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Amare 2018 2011–2013 Retrospective 
cohort study 

Range: 2 months–14 
years 

4996 Moderate/Moderate/Moderate (113)
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Sub-Saharan 
Africa 

Guinea-
Bissau 

Low SDI Andersen 2017 2001–2008 Retrospective 
cohort study 

Range:6 weeks–8 
months 

4230 Low/Low/High (114) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Animasahun 
2015 

2011–2012 Prospective 
cohort study 

Range: 1 day–12 
years 

5705 Low/Low/Low (115) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Ayieko 2016* 2014–2015 Surveillance 
study 

Range: 2 months - 15 
years  

26987 Moderate/Moderate/Moderate (116) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Ayieko 2016* 2014–2015 Surveillance 
study 

Range: 2 months–15 
years 

28689 Moderate/Moderate/Moderate (116) 

Sub-Saharan 
Africa 

Mozambique Low SDI Bassat 2008 2003–2005 Surveillance 
study 

Range: 0 days–15 
years 

8311 Low/Low/Low (117) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Belonwu 2008 1999–2005 Retrospective 
cohort study 

Range: 4months - 8 
years  

4113 Low/Low/Low (118) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Berti 2008 2006–2006 Retrospective 
cohort study 

Range: 1 day–5 years 1635 Moderate/Moderate/Moderate (119) 

Sub-Saharan 
Africa 

Democratic 
Republic of 
the Congo 

Low SDI Birindwa 2020* 2010–2015 Retrospective 
cohort study 

Range: 2 months–59 
months 

1114 Moderate/Moderate/Moderate (120) 

Sub-Saharan 
Africa 

Democratic 
Republic of 
the Congo 

Low SDI Birindwa 2020* 2010–2015 Retrospective 
cohort study 

Range: 2 months–59 
months 

556 Moderate/Moderate/Moderate (120) 

Sub-Saharan 
Africa 

Democratic 
Republic of 
the Congo 

Low SDI Birindwa 2020* 2010–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

2033 Moderate/Moderate/Moderate (120) 

Sub-Saharan 
Africa 

Democratic 
Republic of 
the Congo 

Low SDI Birindwa 2020* 2010–2015 Retrospective 
cohort study 

Range: 2 months–59 
months 

1202 Moderate/Moderate/Moderate (120) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Bohn 2016 2011–2014 Retrospective 
cohort study 

Range: 29 days–14 
years 

6866 Low/Low/Low (121) 

Sub-Saharan 
Africa 

Gabon Middle SDI Bouyou-Akotet 
2012 

2008–2008 Cross-sectional Range: 1 month - 192 
month 

804 Moderate/Moderate/Moderate (122) 

Sub-Saharan 
Africa 

Uganda Low SDI Boyle 2017 2009–2014 Retrospective 
cohort study 

Range: 1 day–5 years 3428 Low/Low/Low (123) 

Sub-Saharan 
Africa 

Uganda Low SDI Boyle 2020 2009–2014 Retrospective 
cohort study 

Mean (SD): 2.3 years 
(0.97) 

3428 Low/Low/Low (124)
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Sub-Saharan 
Africa 

South Africa Middle SDI Brits 2020 2016–2017 Retrospective 
cohort study 

Range: 2 months–71 
months 

1352 Low/Low/Low (125) 

Sub-Saharan 
Africa 

Mozambique Low SDI Brugnolaro 2020 2017–2018 Retrospective 
cohort study 

Range: 0 days–15 
years 

4997 Moderate/High/High (126) 

Sub-Saharan 
Africa 

Tanzania Low SDI Chami 2019 2014–2014 Prospective 
cohort study 

Range: 2 years–12 
years 

505 Low/Moderate/Moderate (127) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Charles 2014 2004–2008 Retrospective 
cohort study 

Range: 1 month–15 
years 

3814 Low/Low/Low (128) 

Sub-Saharan 
Africa 

Cameroon Low-middle SDI Chelo 2020 2020–2020 Retrospective 
cohort study 

NR 1701 Low/Low/Low (129) 

Sub-Saharan 
Africa 

Cameroon Low-middle SDI Chiabi 2009 2007–2007 Cross-sectional Range: 1 month–15 
years 

1060 Low/Moderate/Low (130) 

Sub-Saharan 
Africa 

Cameroon Low-middle SDI Chiabi 2017 2006–2015 Retrospective 
cohort study 

Range: 23 days - 112 
months 

17981 High/High/High (131) 

Sub-Saharan 
Africa 

Cameroon Low-middle SDI Chiabi 2020 2015–2016 Cross-sectional Range: 3 months–15 
years 

1782 Low/Low/Low (132) 

Sub-Saharan 
Africa 

Liberia Low SDI Couto 2013 2009–2009 Retrospective 
cohort study 

Range: 0 days–15 
years 

8254 Moderate/Moderate/Low (133) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Edelu 2018 2016–2016 Cross-sectional Range: 1 month–15 
years 

1848 Moderate/Moderate/Moderate (134) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Ekaru 2012 NR Prospective 
cohort study 

Range: 1 year–5 years 1882 Moderate/Moderate/Low (135) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ekenze 2009 2002–2007 Retrospective 
cohort study 

Range: 1 month–15 
years 

6156 Moderate/Moderate/Moderate (136) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Enyuma 2019 2014–2014 Cross-sectional Range: 1 day–12 
years 

633 Low/Low/Low (137) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Eseigbe 2012 2008–2010 Retrospective 
cohort study 

Range: 9 months–5 
years 

635 Low/Low/Low (138) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Esezobor 2012 2010–2012 Retrospective 
cohort study 

Range: 1 month–16 
years 

4015 Low/Low/Low (139) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Eshetie 2015 2011–2011 Prospective 
cohort study 

Range: 7 days–14 
years 

634 Moderate/Low/Moderate (140) 

Sub-Saharan 
Africa 

Malawi Low SDI Evans 2018 2016–2016 Prospective 
cohort study 

Median (IQR): 4 years 
(1–8); 

412 Moderate/Low/Moderate (141)
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Sub-Saharan 
Africa 

Nigeria Low-middle SDI Fadero 2012 2009–2009 Retrospective 
cohort study 

Range: 1month - 5 
years 

1132 Moderate/High/Moderate (142) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Forae 2014 2007–2011 Retrospective 
cohort study 

Range: 0 days–17 
years 

12442 Low/Low/Low (143) 

Sub-Saharan 
Africa 

Zimbabwe Low-middle SDI Gapu 2015 2012–2013 Cross-sectional Range: 1–12 years 2601 Low/Low/Low (144) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Garba 2017 2013–2016 Retrospective 
cohort study 

Range: 1 month - 14 
years  

2658 Low/Moderate/Moderate (145) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gardner 2020 2014–2018 Retrospective 
cohort study 

Range: 30 days - 5 
years 

2203 Moderate/Moderate/High (146) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

4757 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

2445 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

4175 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

2440 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

2209 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

2146 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

3066 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

3270 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

1853 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

1881 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

1982 Low/Moderate/Low (147)
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Sub-Saharan 
Africa 

Kenya Low-middle SDI Gathara 2017* 2013–2015 Retrospective 
cohort study 

Range: 2months–59 
months 

3517 Low/Moderate/Low (147) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Gebremariam 
2016 

2012–2015 Retrospective 
cohort study 

Range: 2 months–14 
years 

3672 Low/Moderate/Low (148) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI George 2009 2007–2008 Cross-sectional Range: 2 months-
10years 

2174 Low/Low/Low (149) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI George 2010 2008–2008 Cross-sectional Range: 1 month–16 
years 

2009 Low/Low/Moderate (150) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Gordon 2013 2009–2010 Cross-sectional Median (IQR): 2.2 
years (1–7) 

1927 Low/Low/Low (151) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Graham 2019 2015–2017 Prospective 
cohort study 

Range: 28 days - 14 
years 

16453 Low/Low/Low (152) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Graham 2020 2015–2017 Prospective 
cohort study 

Range: 28 days–15 
years 

16184 Low/Low/Low (153) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Gwer 2012 2004–2009 Retrospective 
cohort study 

Median (IQR): 32 
months (20-46) 

28517 Low/Low/Low (154) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Hammitt 2012 2010–2010 Prospective 
cohort study 

Range: 1month–59 
months 

2606 Moderate/Moderate/Low (155) 

Sub-Saharan 
Africa 

Malawi Low SDI Harris 2019 2015–2016 Prospective 
cohort study 

Range : 0 days - 
12years 

13827 Low/Low/Low (156) 

Sub-Saharan 
Africa 

Tanzania Low SDI Hau 2018 2014–2014 Prospective 
cohort study 

Range: 2 years–12 
years 

506 Moderate/Moderate/High (157) 

Sub-Saharan 
Africa 

Liberia Low SDI Huerga 2009 2005–2005 Retrospective 
cohort study 

Range: 1 month–14 
years 

1509 Low/Low/Low (158) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ibekwe 2011 2007–2007 Retrospective 
cohort study 

Minimum: 2 months 673 Low/Low/Low (159) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Idro 2008 2004–2006 Prospective 
cohort study 

Range: 0 days–13 
years 

4921 High/Low/Low (160) 

Sub-Saharan 
Africa 

South Africa Middle SDI Isaacs-Long 2017 2013–2013 Retrospective 
cohort study 

Median (IQR): 3 years 
(1–6.4); 

21751 Low/Low/Low (161) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI John 2013 2011–2012 Retrospective 
cohort study 

Range: 5 years-17 
years 

857 Low/Low/Low (162) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Karuri 2017 2014–2015 Retrospective 
cohort study 

Range: 1 month–5 
years 

20528 Low/Low/High (163)
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Sub-Saharan 
Africa 

Uganda Low SDI Kiggundu 2013* 2011–2012 Cross-sectional Range: 0 days–5 years 800 Moderate/Low (164) 

Sub-Saharan 
Africa 

Uganda Low SDI Kiggundu 2013* 2011–2012 Cross-sectional Range: 0–4 years 1671 Low/Low/Low (164) 

Sub-Saharan 
Africa 

Uganda Low SDI Ku 2020 2009–2014 Retrospective 
cohort study 

Mean (SD): 19.8 
months (13.9); 

3428 Moderate/Moderate/Moderate (165) 

Sub-Saharan 
Africa 

The Gambia Low SDI Kuti 2013 2010–2011 Prospective 
cohort study 

Range: 2months–59 
months 

1517 Low/Low/Low (166) 

Sub-Saharan 
Africa 

The Gambia Low SDI Kuti 2014 2010–2011 Prospective 
cohort study 

Range: 2months–59 
months 

1517 Low/Low/Low (167) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Kuti 2015 2011–2013 Retrospective 
cohort study 

Range: 1 month–15 
years 

1470 Low/Low/Low (168) 

Sub-Saharan 
Africa 

Uganda Low SDI Lamorde 2018* 2017–2017 Surveillance 
study 

Max: 14 years 1153 Low/Moderate/Low (169) 

Sub-Saharan 
Africa 

Uganda Low SDI Lamorde 2018* 2017–2017 Surveillance 
study 

Max: 14 years 1019 Low/Moderate/Low (169) 

Sub-Saharan 
Africa 

Uganda Low SDI Lamorde 2018* 2016–2017 Surveillance 
study 

Range: 1 day–14 
years 

4731 Low/Moderate/Low (169) 

Sub-Saharan 
Africa 

Uganda Low SDI Lamorde 2018* 2016–2017 Surveillance 
study 

Range: 1 day–14 
years 

9667 Low/Low/Low (169) 

Sub-Saharan 
Africa 

Uganda Low SDI Lamorde 2018* 2017–2017 Surveillance 
study 

Max: 14 years 690 Low/Moderate/Low (169) 

Sub-Saharan 
Africa 

Uganda Low SDI Lamorde 2018* 2016–2017 Surveillance 
study 

Range: 1 day–14 
years 

3939 Low/Moderate/Low (169) 

Sub-Saharan 
Africa 

Cameroon Low-middle SDI Libwea 2019 2006–2012 Retrospective 
cohort study 

Range: 1–59 months 85000 Low/Low/Low (170) 

Sub-Saharan 
Africa 

Democratic 
Republic of 
the Congo 

Low SDI Likwela 2012 2010–2011 Prospective 
cohort study 

NR 1154 Low/Moderate/Moderate (171) 

Sub-Saharan 
Africa 

Uganda Low SDI Lowlaavar 2016 2012–2013 Prospective 
cohort study 

Range: 6 months–5 
years 

1824 Moderate/Low/High (172) 

Sub-Saharan 
Africa 

Tanzania Low SDI Lugangira 2017 2015–2015 Retrospective 
cohort study 

Range: 2–59 months 1130 Low/Low/Low (173) 

Sub-Saharan 
Africa 

Tanzania Low SDI Lundgren 2015 2006–2009 Prospective 
cohort study 

Max: 60 months 909 Moderate/Moderate/Moderate (174) 

Sub-Saharan 
Africa 

Senegal Low SDI Ly 2019 2013–2015 Retrospective 
cohort study 

Range: 7–180 months 2537 Moderate/Low/Low (175) 
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Sub-Saharan 
Africa 

Kenya Low-middle SDI Macharia 2017 2000–2004 Surveillance 
study 

Range: 0 days- 13 
years 

18873 Low/Low/Low (176) 

Sub-Saharan 
Africa 

Mozambique Low SDI Madrid 2016 2001–2013 Retrospective 
cohort study 

Mean: 18 months; 45573 Moderate/Moderate/Moderate (177) 

Sub-Saharan 
Africa 

Sudan Low-middle SDI Mahgoub 2012 2007–2009 Retrospective 
cohort study 

Range: 6–60 months 4020 Low/Low/Low (178) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Maitland 2006 2000–2002 Prospective 
cohort study 

Minimum: 3 months 7869 High/High/Moderate (179) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Maitland 2019 2002–2009 Retrospective 
cohort study 

Range: 60 days–15 
years 

29226 Low/Low/Low (180) 

Sub-Saharan 
Africa 

Malawi Low SDI McCollum 2013 2011–2011 Prospective 
cohort study 

Range: 0 years–15 
years 

761 Low/Moderate/Low (181) 

Sub-Saharan 
Africa 

Namibia Middle SDI Mdala 2015 2013–2013 Prospective 
cohort study 

Range: 8 days–5 years 4898 Low/Moderate/Moderate (182) 

Sub-Saharan 
Africa 

Tanzania Low SDI Mhando 2008 2004–2005 Retrospective 
cohort study 

Range: 1 day–14 
years 

2824 Low/Low/Low (183) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Migowa 2017 2011–2011 Retrospective 
cohort study 

Range: 3 months - 15 
years  

8011 Moderate/Moderate/Low (184) 

Sub-Saharan 
Africa 

Madagascar Low SDI Mioramalala 
2018 

2012–2015 Retrospective 
cohort study 

Range: 3–59 months 13073 Low/Low/Low (185) 

Sub-Saharan 
Africa 

Tanzania Low SDI Mitchell 2013 2010–2011 Retrospective 
cohort study 

NR 5244 Low/Low/Low (186) 

Sub-Saharan 
Africa 

Burundi Low SDI Moise 2018 2010–2010 Retrospective 
cohort study 

Range: 1–59 months 11632 Low/Low/Low (187) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Mola 2016 2012–2015 Retrospective 
cohort study 

Range: 15 days - 17 
years 

14521 Low/Low/Moderate (188) 

Sub-Saharan 
Africa 

Zimbabwe Low-middle SDI Mujuru 2012 2004–2005 Prospective 
cohort study 

Median (IQR): 16 
months (4–36); 

737 High/High/High (189) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Muoneke 2016 2011–2013 Retrospective 
cohort study 

Max: 17 years 1780 Low/Low/Low (190) 

Sub-Saharan 
Africa 

Tanzania Low SDI Muro 2020 2013–2014 Prospective 
cohort study 

Range: 2–59 months 978 Low/Low/Low (191)
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Sub-Saharan 
Africa 

Democratic 
Republic of 
the Congo 

Low SDI Mutombo 2018 2014–2016 Cross-sectional Max: 5 years 3092 Low/Low/Low (192) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Mwangome 2017 2007–2013 Retrospective 
cohort study 

Range: 1–6 months 2882 Low/Moderate/Low (193) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Mwaniki 2009 2002–2004 Retrospective 
cohort study 

Median (IQR): 32 
months (11–42); 

13183 Low/Low/Low (194) 

Sub-Saharan 
Africa 

South Africa Middle SDI Nabukeera-
Barungi 2014 

2009–2009 Retrospective 
cohort study 

Range: 42 days-
12years 

22943 Low/Low/Low (195) 

Sub-Saharan 
Africa 

Uganda Low SDI Nakawesi 2010 2006–2007 Cross-sectional Range: 3–59 months 5230 Low/Low/Low (196) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ndukwu 2015 2012–2014 Retrospective 
cohort study 

Mean (SD): 50 
months (113) 

1964 Low/Moderate/Moderate (197) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Ngari 2017 2007–2012 Surveillance 
study 

Range: 1–59 months 13256 Low/Low/Low (198) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Ngari 2021 2007–2016 Retrospective 
cohort study 

Range: 60–155 
months 

3907 Low/Low/Moderate (199) 

Sub-Saharan 
Africa 

Rwanda Low SDI Ngirabega 2011 2008–2009 Prospective 
cohort study 

Range: 6–59 months 810 Low/Low/Low (200) 

Sub-Saharan 
Africa 

Somalia Low SDI Ngoy 2013 2010–2011 Cross-sectional Range: 0–15 years 6211 Low/Low/Low (201) 

Sub-Saharan 
Africa 

Mozambique Low SDI Nhampossa 2013 2001–2010 Retrospective 
cohort study 

Max: 5 years 16843 Moderate/Moderate/High (202) 

Sub-Saharan 
Africa 

Ethiopia Low SDI Nigussie 2019 2014–2016 Retrospective 
cohort study 

Range: 2 months–14 
years 

2000 Moderate/Moderate/Low (203) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Njuguna 2019 1989–2016 Retrospective 
cohort study 

Range: 14 days–14 
years 

99126 Moderate/Low/Low (204) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Nokes 2008 2002–2004 Retrospective 
cohort study 

Range: 0 days–13 
years 

15347 Low/Low/Moderate (205) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Nokes 2009 2002–2007 Surveillance 
study 

Max: 59 months 25149 Low/Low/Moderate (206) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Nyaga 2010 2005–2006 Prospective 
cohort study 

Range: 1–13 years 12000 High/High/High (207) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Obonyo 2007 2002–2002 Retrospective 
cohort study 

Range: 1 month - 60 
month 

1116 Moderate/Moderate/Moderate (208)
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Sub-Saharan 
Africa 

Uganda Low SDI Obura 2020 2019–2019 Prospective 
cohort study 

Range: 0 days–59 
months 

427 High/Moderate/High (209) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Odetunde 2014 2007–2012 Retrospective 
cohort study 

Range: < 5years - 16 
years 

3002 Low/Low/Moderate (210) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ofovwe 2005 1996–2001 Retrospective 
cohort study 

Range: 1month - 16 
years 

1027 Low/Low/Low (211) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ogunfowora 
2019 

2010–2017 Retrospective 
cohort study 

Range: 28 days–15 
years 

3986 Low/Low/Low (212) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Okike 2020 2008–2016 Retrospective 
cohort study 

Mean (SD): 8.9 years 
(3.1) 

3693 Low/Low/Low (213) 

Sub-Saharan 
Africa 

Malawi Low SDI Okiro 2013* 2000–2010 Retrospective 
cohort study 

Range: 0 days–5 years 2559 Moderate/Moderate/Low (214) 

Sub-Saharan 
Africa 

Malawi Low SDI Okiro 2013* 2000–2010 Retrospective 
cohort study 

Range: 0 days–5 years 16712 Moderate/Moderate/Low (214) 

Sub-Saharan 
Africa 

Malawi Low SDI Okiro 2013* 2000–2010 Retrospective 
cohort study 

Range: 0 days–5 years 6408 Moderate/Moderate/Low (214) 

Sub-Saharan 
Africa 

Malawi Low SDI Okiro 2013* 2000–2010 Retrospective 
cohort study 

Range: 0 days–5 years 4822 Moderate/Moderate/Low (214) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Okoroiwu 2020 2012–2017 Retrospective 
cohort study 

Range: 0–14 years 14370 Low/Low/Low (215) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Okoronkwo 2018 2012–2014 Retrospective 
cohort study 

Max: 5 years 2278 Moderate/Moderate/Moderate (216) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Olatunya 2015 2011–2014 Retrospective 
cohort study 

Range: 1.5 months–15 
years 

5256 Moderate/Moderate/Moderate (217) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Oliwa 2019 2015–2018 Prospective 
cohort study 

Median (IQR): 19 
months (9–47); 

42107 Low/Low/Low (218) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Olorunmoteni 
2020 

2016–2016 Prospective 
cohort study 

Range: 3-13 years 641 Moderate/Moderate/Moderate (219) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Olowu 2012 2004–2008 Retrospective 
cohort study 

Max: 17 years 3286 Moderate/Low/Moderate (220) 

Sub-Saharan 
Africa 

Uganda Low SDI Olupot-Olupot 
2020 

2011–2012 Cross-sectional Range: 2 months–12 
years 

10208 Moderate/Moderate/Moderate (221)
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Sub-Saharan 
Africa 

Nigeria Low-middle SDI Oluwayemi 2013 2009–2010 Prospective 
cohort study 

Range: 2–128 months 1202 Low/Low/Low (222) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Omore 2019 2010–2013 Prospective 
cohort study 

Range: 0–59 months 3793 Low/Low/Low (223) 

Sub-Saharan 
Africa 

Uganda Low SDI Opoka 2018 2016–2017 Retrospective 
cohort study 

Range: 0 days–5 years 2275 Moderate/Moderate/Moderate (224) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Orimadegun 
2007 

2000–2005 Retrospective 
cohort study 

Range: 6 months–15 
years 

16031 Low/Moderate/Low (225) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Osano 2017 2013–2013 Retrospective 
cohort study 

Range: 5–17 years 4520 Low/Low/Low (226) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Oshikoya 2020 2017–2018 Retrospective 
cohort study 

Range: 1–15 years 4812 High/High/High (227) 

Sub-Saharan 
Africa 

Burkina 
Faso 

Low SDI Ouedraogo 2010 2005–2006 Retrospective 
cohort study 

Mean: 2.1 years; 5803 Low/Low/Low (228) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Oyedeji 2012 2006–2008 Prospective 
cohort study 

Range: 0–15 years 1681 Low/Low/Low (229) 

Sub-Saharan 
Africa 

Angola Low-middle SDI Pinto 2008 2004–2005 Cross-sectional Range: 0 days–11 
years 

1322 High/High/High (230) 

Sub-Saharan 
Africa 

Madagascar Low SDI Rahajamanana 
2018 

2014–2016 Surveillance 
study 

Range: 0 days–5 years 5821 Low/Low/Moderate (231) 

Sub-Saharan 
Africa 

South Africa Middle SDI Richards 2020 2013–2018 Before and 
after 
intervention 
study (includes 
vaccine 
implementation 
studies) 

Range: 2 months - 13 
years 

8733 Low/Low/Low (232) 

Sub-Saharan 
Africa 

Mozambique Low SDI Roca 2008 2001–2005 Surveillance 
study 

Range: 0 days–5 years 18373 High/High/High (233) 

Sub-Saharan 
Africa 

Uganda Low SDI Rudd 2017 2013–2013 Prospective 
cohort study 

Median (IQR): 3 (2-
7years) 

115 Moderate/Low/High (234) 

Sub-Saharan 
Africa 

Cameroon Low-middle SDI Sap 2020 2013–2017 Retrospective 
cohort study 

Median (IQR): 8 years 
(6–11) 

164 Low/Low/Low (235) 

Sub-Saharan 
Africa 

Burkina 
Faso 

Low SDI Sawadogo 2020 2016–2016 Cross-sectional Range: 0–14 years 882 Moderate/Moderate/Moderate (236) 

Sub-Saharan 
Africa 

Senegal Low SDI Seck 2018 2017–2017 Cross-sectional Range: 1–24 months 1328 Low/Low/Low (237)
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Sub-Saharan 
Africa 

Mali Low SDI Sidibe 2008 2001–2002 Retrospective 
cohort study 

NR 2000 Low/Low/Moderate (238) 

Sub-Saharan 
Africa 

Rwanda Low SDI Sievers 2008 2005–2006 Before and 
after 
intervention 
study (includes 
vaccine 
implementation 
studies) 

Range: < 1years -
5years 

322 Low/Low/Moderate (239) 

Sub-Saharan 
Africa 

Mozambique Low SDI Sigauque 2009 
(Pediatric Infect 
Dis J) 

2001–2006 Surveillance 
study 

Median (IQR): 13 
months (6–25) 

19896 Moderate/Low/Moderate (240) 

Sub-Saharan 
Africa 

Mozambique Low SDI Sigauque 2009 
(J Trop Pediatric) 

2004–2006 Prospective 
cohort study 

Range: 0–23 months 4838 Low/Low/Low (241) 

Sub-Saharan 
Africa 

Mozambique Low SDI Sigauque 2018 2001–2012 Surveillance 
study 

Range: 0 days–5 years 41106 Moderate/Moderate/Low (242) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Silaba 2019 2014–2014 Surveillance 
study 

Range: 2–143 months 1497 Low/Low/Moderate (243) 

Sub-Saharan 
Africa 

Tanzania Low SDI Smart 2016 2011–2012 Prospective 
cohort study 

Range: 3 months–12 
years 

1492 High/Moderate/Low (244) 

Sub-Saharan 
Africa 

Senegal Low SDI Sylla 2015 2012–2012 Retrospective 
cohort study 

Range: 0–59 months 393 Low/Low/Low (245) 

Sub-Saharan 
Africa 

Ghana Low-middle SDI Tette 2016 2013–2013 Retrospective 
cohort study 

Range: 1 day–9 years 4727 High/Moderate/High (246) 

Sub-Saharan 
Africa 

Zambia Low-middle SDI Theo 2018 2011–2014 Surveillance 
study 

Range: 2 days–5 years 49435 Low/Low/Low (247) 

Sub-Saharan 
Africa 

Kenya Low-middle SDI Tornheim 2010 2001–2003 Retrospective 
cohort study 

Range: 0–5 years 4814 Low/Low/Low (248) 

Sub-Saharan 
Africa 

Liberia Low SDI Tsai 2017 2013–2013 Retrospective 
cohort study 

Range: < 1month -5 
years 

920 Low/Low/High (249) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ugege 2021 2018–2018 Prospective 
cohort study 

Range: 1–156 months 376 Low/Low/High (250) 

Sub-Saharan 
Africa 

Nigeria Low-middle SDI Ugwu 2014 2010–2012 Retrospective 
cohort study 

Range: >28days-10 
years 

6875 Moderate/Low/Moderate (251) 

Sub-Saharan 
Africa 

Malawi Low SDI Vonasek 2020 2018–2019 Prospective 
cohort study 

Range: 6–36 months 6752 Low/Low/Low (252)
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Sub-Saharan 
Africa 

Sudan Low-middle SDI Zeidan 2006 2000–2000 Cross-sectional Range: 0 days- 15 
years 

20944 Moderate/Moderate/Moderate (253) 
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Supplementary Table 10. Recommended basic pediatric emergency and critical care resources, 
including medications, supplies, and workforce by organ system.  

Organ System Medications Supplies Paediatric Workforce 
All systems Antipyretics 

Dextrose containing, isotonic IV fluids 
Vital sign monitoring and appropriately sized equipment 

• Blood pressure cuff
• Pulse oximeter
• Thermometer
• Cardiac monitor
• Respiratory monitor

Hand hygiene and infection prevention supplies 
IV placement supplies 
Central venous catheters 

Paediatric sub-specialists 
• Emergency medicine
• Intensive care
• Hospitalist medicine
• Surgery
• Anaesthesia
• Radiology

Paediatric nursing 
• Emergency
• Critical care
• General medical and surgical

Respiratory Sedatives 
Analgesics 
Bronchodilators 
Corticosteroids 
Diuretics 

Pulse oximeter 
Blood gas analyser 
Oxygen 
Low-and high-flow nasal cannula 
Continuous positive airway pressure 
Bilevel-positive airway pressure 
Nebulizers 
Chest tubes 
Portable ultrasound  
Portable X-ray 

Respiratory therapist 
Radiology technicians 
Paediatric pulmonologist 
Paediatric sub-specialists 
Paediatric nursing 

Infectious Diseases Antibiotics 
Antivirals 
Antimalarials 
Antifungals 
Antiparasitic 
Antipyretics 
Analgesics 
Vasopressors 
Inotropes 

Supplies to collect blood, urine, and CSF for culture 
Personal protective equipment 
Pressure infusion bag for IV fluids 
Diagnostic testing kits 

Laboratory technologists 
Microbiologist 
Paediatric infectious disease physician 
Paediatric sub-specialists  
Paediatric nursing 

Gastrointestinal Oral rehydration solution 
Proton pump inhibitors 
Antiemetics 
Vitamin A 
Zinc 

Nasogastric tubes 
Enteral nutrition 
Therapeutic milk formulas and ready-to-use therapeutic 
food 
Portable ultrasound 
Portable X-ray 
Computed tomography  

Nutritionists  
Paediatric gastroenterologist 
Paediatric sub-specialists  
Paediatric nursing 

Neurological Antipyretics 
Analgesics 
Sedatives 
Antiepileptics 
Antibiotics 
Antivirals 
Hyperosmolar therapy 
Muscle relaxants 

Electroencephalogram 
Temperature probe (rectal/oesophageal) 
External ventricular catheters 
Computed tomography  

Paediatric neurologist 
Neurosurgeons 
Operating theatre nurses and technicians 
Paediatric anaesthesiologists 
Paediatric sub-specialists  
Paediatric nursing 

Haematologic/Oncologic Antiemetics Transfusion supplies Paediatric haematologic/oncologic specialists 



Chemotherapy 
Anticoagulants and antiplatelet agents 
Immunosuppressants 
Hematopoietic growth factors 
Antipyretics 
Analgesics 
Antiepileptics 
Hydroxyurea 
Blood products 

Personal protective equipment Pathologists 
Blood bank/transfusion services 
Paediatric sub-specialists  
Paediatric nursing 

Trauma Blood products 
Analgesics 
Anticoagulants 
Antibiotics 
Vasopressors 

Chest tubes 
Haemostatic agents and dressings 
Computed tomography  
Portable ultrasound  
Portable X-ray 
Transfusion supplies 

Paediatric emergency physicians  
Surgeons 
Paediatric anaesthesiologists 
Blood bank/transfusion services 
Operating theatre nurses and technicians 
Paediatric sub-specialists  
Paediatric nursing 
Physical therapists 
Occupational therapists 

Renal Albumin 
Diuretics 
Antihypertensives 

Peritoneal dialysis catheters 
Foley catheters 
Electrocardiogram machine 

Nephrologists 
Paediatric sub-specialists 
Paediatric nursing 

Cardiovascular Vasopressors 
Inotropes 
Antiarrhythmics 
Anticoagulants and antiplatelet agents 
Prostaglandins 

Chest tubes 
Defibrillators 
Electrocardiogram machine 
Echocardiography 

Paediatric cardiologists 
Paediatric cardiac surgeons 
Operating theatre nurses and technicians 
Paediatric anaesthesiologists 
Paediatric sub-specialists  
Paediatric nursing 

Surgical Conditions Antipyretics 
Analgesics 
Vasopressors 
Antiemetics 
Anaesthetics  
Proton pump inhibitors and Hydrogen 
blockers 
Sedatives 
Blood products 

Portable ultrasound 
Sterile surgical instruments 
Suture materials 
Drainage devices 
Wound care supplies 
Sterile personal protective equipment 
Portable X-ray 
Computed tomography  
Transfusion supplies 
Mechanical ventilators and advanced airway supplies 

Paediatric surgeons 
Paediatric Anaesthesiologists 
Operating theatre nurses and technicians 
Blood product/transfusion services 
Paediatric sub-specialists  
Paediatric nursing 

Congenital Anomalies* Analgesics 
Sedatives 
Diuretics 
Prostaglandins 
Hormone replacement therapy 

Nasogastric tubes 
Enteral nutrition 
Oxygen 
Portable X-ray 

Geneticists 
Paediatric sub-specialists 
Paediatric nursing 

Endocrine Insulin 
Glucocorticoids 
Vasopressin 
Thyroid hormones and antithyroid 
hormones 

Glucose monitoring supplies 
Insulin administration supplies 
Hormonal and metabolic lab tests 

Paediatric endocrinologists 
Paediatric sub-specialists  
Paediatric nursing 

*Congenital Anomalies can include any system
IV: intravenous; CSF: cerebrospinal fluid



Is the publication in English, Spanish or French? 

Is the publication original, peer-reviewed research (NOT 
editorials, commentaries, reviews)? If Yes, is it an 
observational study design? 

Does the publication include research subjects that fit ALL of 
the following categories? 
1. There must be inclusion of pediatric patients age  28d to
12  years. Studies including larger pediatric (<28d or 12-18 
years) or more narrow age ranges can be included if >50% 
of the included subjects are within the age group of interest and 
do not include adult subjects. 
2. Admitted to hospital in LMIC (any inpatient location EXCEPT
NICU-specific studies)
3. Data derived from 2000-present (studies including cohort
data before 2000 can be included if data presented by year in
full text)

Exclude: Ineligible 
language 

Exclude: Not original 
research/wrong study 
design 

Exclude: Ineligible 
population 

Exclude: Ineligible 
denominator 

Exclude: Ineligible 
numerator 

Does the publication include a measured denominator that fits 
ALL of the following: 
1. Data are derived from a general pediatric admission dataset
(i.e. NOT a PICU-specific population or surveillance dataset
for a specific reportable disease, dataset capturing only 1
category of disease, such as surgical/cancer patients, etc.).
2. Denominator is specific to the same population as the
numerator (i.e. if the numerator is pneumonia hospital
admissions for children <5 years of age, the denominator must
be total hospital admissions for children <5 years of age)

Does the publication include a measured numerator defined as 
one of the following? 
1. Cause of hospital admission
2. Cause of inpatient mortality (EXCLUDE hospital-acquired
infections/conditions)

No 

Is the publication from a LMIC using SDI criteria? 
Is the publication representative of the setting (i.e. publications 
from medical missions, US military bases, etc., should be 
excluded)? 

Exclude: Ineligible setting 
No 

No 

No 

No 

No 

Does the publication include subjects already accounted for in 
another publication included in this systematic review? 

Yes 
Exclude: Overlapping 
population 

Supplementary Figure 1. Systematic review inclusion and exclusion criteria  
General guidance/approach: The full text must include both the numerator and denominator 
as described below to be included. Please only select ‘Yes’ or ‘No’; avoid selecting ‘Maybe’. 
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Supplementary Figure 2. Map of distribution of included studies 
The map depicts locations of the 253 included studies. Darker colours represent countries 
with more studies included in the review. Countries that are not low-, low-middle- or middle-
income countries (LMICs) were not included in the review and are depicted in white. 
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Supplementary Figure 3. Risk of bias assessment summary 
Risk of bias was classified as low, moderate, or high for three domains (study participation and generalizability to underlying population; study attrition; and 
factor/cause of admission measurement) adapted from the Quality in Prognosis Studies (QUIPS) tool.
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Supplementary Figure 4. Forest plot for causes of hospital mortality: System Congenital anomalies – death 



Supplementary Figure 4.1. Forest plot for causes of hospital mortality: System  Surgical condition – death 



Supplementary Figure 4.2. Forest plot for causes of hospital mortality: System Cardiovascular – death 



Supplementary Figure 4.3. Forest plot for causes of hospital mortality: System Endocrine– death 



Supplementary Figure 4.4. Forest plot for causes of hospital mortality: System Gastrointestinal– death 



Supplementary Figure 4.5 Forest plot for causes of hospital mortality: System Hematologic– death 



Supplementary Figure 4.6. Forest plot for causes of hospital mortality: System  Infection– death 



Supplementary Figure 4.7. Forest plot for causes of hospital mortality: System Neurological– death 



Supplementary Figure 4.8. Forest plot for causes of hospital mortality: System Renal– death 



Supplementary Figure 4.9. Forest plot for causes of hospital mortality: System Trauma– death 



Supplementary Figure 4.10. Forest plot for causes of hospital mortality: System Respiratory– death 



Supplementary Figure 5. Forest plot of case fatality rates (CFR): System Cardiovascular - CFR 



Supplementary Figure 5.1. Forest plot of case fatality rates (CFR): System Endocrine - CFR 



Supplementary Figure 5.2. Forest plot of case fatality rates (CFR): System Gastrointestinal - CFR 



Supplementary Figure 5.3. Forest plot of case fatality rates (CFR): System Hematologic- CFR 



Supplementary Figure 5.4. Forest plot of case fatality rates (CFR): System Infection- CFR 



Supplementary Figure 5.5. Forest plot of case fatality rates (CFR): System Neurological- CFR 



Supplementary Figure 5.6. Forest plot of case fatality rates (CFR): System Renal- CFR 



Supplementary Figure 5.7. Forest plot of case fatality rates (CFR): System Respiratory- CFR 



Supplementary Figure 5.8. Forest plot of case fatality rates (CFR): System Surgical Conditions-CFR 



Supplementary Figure 5.9. Forest plot of case fatality rates (CFR): System Trauma-CFR 



Supplementary Figure 6. Forest Plot for Causes of Hospital Admission: System  Congenital anomalies 



Supplementary Figure 6.1. Forest Plot for Causes of Hospital Admission: System Surgical conditions 



Supplementary Figure 6.2. Forest Plot for Causes of Hospital Admission: System  Cardiovascular 



Supplementary Figure 6.3. Forest Plot for Causes of Hospital Admission: System Endocrine 



Supplementary Figure 6.4 Forest Plot for Causes of Hospital Admission: System Gastrointestinal 



Supplementary Figure 6.5. Forest Plot for Causes of Hospital Admission: System Hematologic 



Supplementary Figure 6.6. Forest Plot for Causes of Hospital Admission: System Infection 



Supplementary Figure 6.7. Forest Plot for Causes of Hospital Admission: System Neurological 



Supplementary Figure 6.8. Forest Plot for Causes of Hospital Admission: System Renal 



Supplementary Figure 6.9. Forest Plot for Causes of Hospital Admission: System Respiratory 



Supplementary Figure 6.10. Forest Plot for Causes of Hospital Admission: System Trauma 



Appendix 1 . Protocol modifications 
1) We originally stated that we would report outcomes by age; however, not all studies reported outcomes by 

age and for those that did, there was great heterogeneity between studies in age categories reported.
2) The vast majority of paediatric studies included either subjects <28 days and/or subjects older than 12

years. As such, we decided to include eligible studies with participants outside the 28 day to 12-year age
range if participants were <18 years and >50% of participants were within the age range of interest.

3) We originally intended to report causes of hospital admission as “critical” and “non-critical”, unfortunately,
an appropriate definition for critical illness in this context does not exist.

4) We originally stated that we would perform meta-regression to explore predictors for all-cause and cause-
specific mortality. While not included in this publication, it may be included in a future publication from
these data.

5) We originally stated that we would explore temporal trends in admission and mortality by age and region.
While not included in this publication, it may be included in a future publication from these data.

6) We originally stated that we would examine sources of heterogeneity, including differences in 
methodology, setting (urban vs. rural), region, and patient population. Unfortunately, due to missing and
unavailable data, we were unable to explore these potential sources of heterogeneity.

7) Risk of bias due to missing results (arising from reporting biases) could not be assessed given the available
data in the included studies.

8) Included studies with a high proportion of reported neonatal mortality were included in all analyses except
for the all-cause mortality estimate.



Appendix 2. List of excluded studies at full-text screening (N=2003) 

Duplicate texts (N=116) 
1. Abd Elmoneim A, Hassan IA, Abd EA, Elmagd AA. Epidemiology and outcome of childhood asthma: a clinical
study in an Egyptian university medical centre. East Mediterr Health J 2013; 19(6): 520-6.

2. Adam S, Sama DH, Mouzou T, Akakpovi A, Tomta K, Bellier M. Problématique de la prise en charge des
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