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Supplemental information 
 

Boxplot diagrams for yellow and red thresholds 

Access to clean water 

 

Yellow (n=16) and red (n=20) thresholds for litres of water per person per day. 

 

Health care facilities 

 

Yellow (=13) and red (n=13) thresholds for number of hospital beds per 10000 persons, which was used as proxy measure 
for health care facilities. 

 

Functioning toilets 
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Yellow (n=14) and red (n=13) thresholds for number of functioning toilets per 100 persons (n=13). 

 

Health professionals 
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Yellow and red thresholds for number of doctors (yellow n=13; red n=14), nurses (yellow n=13; red n=14) and community 
healthcare workers (yellow n=13; red n=14) per 10000 persons. (HCW=health care workers including doctors, nurses and 
CHWs; CHW=community health workers) 

 

Vaccination coverage 
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Yellow and red thresholds for vaccination coverage of measles (yellow n=13; red n=14), meningococcal meningitis (yellow 
n=13; red n=14), polio (yellow n=12; red n=13) and hepatitis B (yellow n=12; red n=13). 

 

Poverty 

 

Yellow (n=11) and red (n=14) thresholds for percentage of population living under 1 $ US per day, which was used as a 
proxy measure for poverty. 

 

Overcrowding 
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Yellow (n=12) and red (n=13) thresholds for population density, measured in number of persons living on 100 square meters 
(10m x 10m). 

 

Nutrition 

 

Yellow (n=11) and red (n=12) thresholds for kcal per adult per day. 

 

Distance between housing and human waste disposal 
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Yellow (n=10) and red (n=11) thresholds for the distance (in meters) between housing and human waste disposal. 

  



Hammer C, Brainard J, Hunter P. Risk factors for communicable diseases in humanitarian emergencies and disasters: Results from a three-
stage expert elicitation. Global Biosecurity, 2019; 1(1). 

Data for weights in different emergency types 
Famine 

 

Figure 3: Importance of 20 selected risk factors in a famine. 

Complex emergencies 

 

Figure 4: Importance of 20 selected risk factors in a complex emergency. 

Conflict 
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Figure 5: Importance of 20 selected risk factors in conflict situations (including inter- and intra-state war, insurgency and 
other types of conflict). 

Refugee and IDP camps / displacement crises 

 

Figure 6: Importance of 20 selected risk factors in a displacement crisis (including refugee camps, IDP camps and mixed 
camps, not including urban displacement). 

Flooding 
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Figure 7: Importance of 20 selected risk factors in a flood. 

Geo-disaster 

 

Figure 8: Importance of 20 selected risk factors after a geo-disaster (including earthquakes, volcanic eruptions and other 
types of geo-disasters). 

Protracted crises 
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Figure 9: Importance of 20 selected risk factors in a protracted crisis. 

Tropical storms 

 

Figure 10: Importance of 20 selected risk factors after a tropical storm (including Hurricanes, Typhoons and other tropical 
storms) 

Tsunamis 
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Figure 11: Importance of 20 selected risk factors after a tsunami.  
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Hierarchical clustering of risk factors (dendograms) 
 

All types of humanitarian emergencies combined 

 

Dendogram for all nine types of emergencies combined. 

 

Complex emergencies 

 



Hammer C, Brainard J, Hunter P. Risk factors for communicable diseases in humanitarian emergencies and disasters: Results from a three-
stage expert elicitation. Global Biosecurity, 2019; 1(1). 

Dendogram for complex emergencies. 

 

Conflicts 

 

Dendogram for conflicts. 

 

Famines 
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Dendogram for famines. 

 

Floods 

 

Dendogram for floods. 
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Geo-disasters 

 

Dendogram for geo-disasters. 

 

Protracted crises 

 

Dendogram for protracted crises. 
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Refugee and IDP camps 

 

Dendogram for refugee and IDP camps. 

 

Tropical storms 
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Dendogram for tropical storms. 

 

Tsunamis 

 

Dendogram for tsunamis. 
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Survey 1 

 

Page 1 

 

Dear colleague, 

 

I am conducting a research project on the risk of communicable disease outbreaks in humanitarian 
emergencies at the University of East Anglia, United Kingdom. I invite you to take part in an online 
process with three stages. The first stage is to make a list of the most critical risk factors, the second 
stage will focus on ways to measure the risk factors and the final stage will focus on the weights and 
impact of the risk factors in a variety of different emergency types. 

It would be very helpful to me if you would participate in this project by sharing your expertise. By 
clicking 'Next' on the bottom of this page you agree to take part in the survey, you can exit the survey 
at any stage without recording your responses before clicking the final 'Submit' button. 

 

If you have any questions, you can contact me by email at c.hammer@uea.ac.uk or by phone at +49-
163-2335488. You are also welcome to contact one of my supervisors at the University of East Anglia: 
Professor Paul Hunter (School of Medicine, paul.hunter@uea.ac.uk) and Dr Alexandria Innes (School 
of Philosophy, Politics, Language and Communication, a.innes@uea.ac.uk) 

 

This survey should take less than 10 minutes to complete. 

 

Yours sincerely, 

  

Charlotte C Hammer 

University of East Anglia 

 

 

Question 1: Do you have professional experience in humanitarian contexts and/or disaster 
response? 

Yes 

No 

 

Question 2: Do you have professional experience in the fields of public health, medicine, 
disease prevention, disease surveillance or similar fields? 
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 Yes 

 No 

 

-> only responders with yes for at least on of those included (data not stored for others and due to 
ethics restrictions also not for incomplete (skipping questions possible) 
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Question 3: Please select the 20 most critical risk factors for communicable disease outbreaks 
in humanitarian emergencies and disasters 

Here in order of most often selected by in original in random order: 

No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

Lack of disease surveillance 

Inadequate shelter 

No soap 

Local endemicity of key communicable diseases 

Lack of trust in health care provided 
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Flooding (fresh water) 

Environmental vulnerability 

Local endemicity of disease vectors 

Inequalities 

Political instability 

Lack of electricity 

Illiteracy (among target recipients of aid) 

Unsafe burial rites 

Breakdown of authority 

Displacement into camp(s) 

Low levels of education (among target population) 

Indoor fires/air pollution 

Sexual and Gender-based Violence 

Increased contact with domestic animals 

Flooding (sea water) 

Very high temperatures 

Lack of belief in germ model – preference for other explanations of diseases 

Ethnic rivalry 

Seismic risk (dry mass displacement) 

Landslide risk (wet mass displacement) 

High precipitation 

Very low temperatures 

Violence 

Increased contact with wildlife 

Temporary housing (not tents) 

Drought 

Dust storms 

De-forestation 

Economic stagnation 
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Competition for resources 

Arms proliferation 

Lack of fuel for cooking or heating 

Housing in tents 

Volcanic risk 

 

 

Question 4: Please rate the importance of your previously selected risk factors 

 20 selected from question 3 carried forward 

for each choice of: A little important, Important, Quite important, Very important, 
Extremely important 
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Thank you very much for your time. 

 

If you have any further questions you are welcome to contact me by emailing c.hammer@uea.ac.uk 

 

This is the first of three online surveys. Your results will form the basis for the next survey, in which 
participants will be asked to define thresholds for the most critical risk factors. Please consider taking 
part in the next survey as well. 

 

By clicking 'Submit' you consent to your answers being recorded and used in my research. 
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Survey 2 

 

Page 1 

 

Dear colleague, 

 

thank you for taking part in this survey. This survey seeks to find thresholds for nine previously 
identified risk factors for disease outbreaks in humanitarian emergencies and disasters. 

 

On the next few pages you will be asked to assign yellow and red thresholds for some possible risk 
factors. 

 

YELLOW threshold means that action must be taken soon, because this is a significant risk.  

RED threshold means highly significant risk that requires immediate action. 

 

Please give your best estimates based on your professional experience rounded to the next integral 
number (decimals are not possible). 

 

If you have any questions, you can contact me by email at c.hammer@uea.ac.uk or by phone at +49-
163-2335488. You are also welcome to contact one of my supervisors at the University of East Anglia: 
Professor Paul Hunter (School of Medicine, paul.hunter@uea.ac.uk) and Dr Alexandria Innes (School 
of Philosophy, Politics, Language and Communication, a.innes@uea.ac.uk). 

 

This survey should take no more than 15 minutes to complete. 

 

Yours sincerely, 

Charlotte C Hammer 

 

PhD Candidate 

University of East Anglia 

Norwich, Norfolk 

NR4 7TJ 

United Kingdom 
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Skipping questions possible only completed surveys were saved due to ethics restrictions 
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Question 1: Threshold for clean water in liter per person per day 

 (text fields in all questions only numbers possible) 

YELLOW: 

 RED: 

 

Question 2: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health facilities 

Number of health workers 

Vaccination coverage 

Health status of the population 

Poverty levels 

Overcrowding 

Access to medicines 

Nutrient intake 

Health education 

Distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 3: Thresholds for numbers of hospital beds per 10,000 

 YELLOW 
 RED 

 

Question 4: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health workers 

Vaccination coverage 

Health status of the population 

Poverty levels 

Overcrowding 

Access to medicines 

Nutrient intake 

Health education 

Distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 5: Thresholds for numbers of functioning toilets per 100 persons 

 YELLOW 
 RED 

 

Question 6: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

Exposure to disease vectors 

Status of waste management 

Number of health workers 

Number of health facilities 

Vaccination coverage 

Health status of the population 

Poverty levels 

Overcrowding 

Access to medicines 

Nutrient intake 

Health education 

Distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 7: Thresholds for numbers of doctors per 10,000 

 YELLOW 
 RED 

 

Question 8: Thresholds for numbers of nurses per 10,000 

 YELLOW 
 RED 

 

Question 9: Thresholds for numbers of community health workers per 10,000 

 YELLOW 
 RED 

 

Question 10: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health facilities 

Vaccination coverage 

Health status of the population 

Poverty levels 

Overcrowding 

Access to medicines 

Nutrient intake 

Health education 

Distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 
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Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 11: Thresholds for measles vaccination coverage (in percentage of population) 

 YELLOW 
 RED 

 

Question 12: Thresholds for meningococcal disease vaccination coverage (in percentage of 
population) 

 YELLOW 
 RED 

 

Question 13: Thresholds for polio vaccination coverage (in percentage of population) 

 YELLOW 
 RED 

 

Question 14: Thresholds for Hepatitis B vaccination coverage (in percentage of population) 

 YELLOW 
 RED 

 

Question 15: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health facilities 

Number of health workers 

Health status of the population 

Poverty levels 

Overcrowding 

Access to medicines 

Nutrient intake 

Health education 

Distance between housing etc. and human waste disposal 
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Ongoing conflict 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 16: Thresholds for extreme poverty defined as percentage of population living below 1 $ 
(US) per day before onset of emergency 

 YELLOW 
 RED 

 

Question 17: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

 Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health workers 

Number of health facilities 

Vaccination coverage 

Health status of the population 

Overcrowding 

Access to medicines 

Nutrient intake 

Health education 

Distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 18: Thresholds for population density/overcrowding in persons per 100 square meters 
(10m x 10m) 

 YELLOW 
 RED 

 

Question 19: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

 Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health workers 

Number of health facilities 

Vaccination coverage 

Health status of the population 

Access to medicines 

Nutrient intake 

Health education 

Distance between housing etc. and human waste disposal 

Ongoing conflict 

Poverty levels 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 20: Thresholds for nutrition intake in kcal per day for an adult 

 YELLOW 
 RED 

 

Question 21: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

 Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health workers 

Number of health facilities 

Vaccination coverage 

Health status of the population 

Overcrowding 

Access to medicines 

Health education 

Distance between housing etc. and human waste disposal 

Ongoing conflict 

Poverty levels 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 
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Question 22: Thresholds for distance (in meters) between housing and human waste disposal 

 YELLOW 
 RED 

 

Question 23: Please select up to 3 factors that might change these thresholds (if you think none of 
them are relevant select ‘None’) 

 Access to clean water 

 Number of functioning toilets 

Exposure to disease vectors 

Status of waste management 

Number of health workers 

Number of health facilities 

Vaccination coverage 

Health status of the population 

Overcrowding 

Nutrition intake 

Access to medicines 

Health education 

Ongoing conflict 

Poverty levels 

Population displacement 

Organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 

None 

  



Hammer C, Brainard J, Hunter P. Risk factors for communicable diseases in humanitarian emergencies and disasters: Results from a three-
stage expert elicitation. Global Biosecurity, 2019; 1(1). 

Page 11 

 

Thank you very much for you support. If you agree for your responses to be recorded (anonymously) 
please click 'Submit'. 

If you have any questions feel free to contact me by email (c.hammer@uea.ac.uk) at any time. 

There will be one more round after this, please consider taking part in that as well. 
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Dear colleague, 

 

Thank you for taking part in this survey. This survey seeks to evaluate the importance of risk factors 
for communicable disease outbreaks in different types of disasters and emergencies. 

 

Please give your best estimates based on your professional experience. 

 

If you have any questions, you can contact me by email at c.hammer@uea.ac.uk or by phone at +49-
163-2335488. You are also welcome to contact one of my supervisors at the University of East Anglia: 
Professor Paul Hunter (School of Medicine, paul.hunter@uea.ac.uk) and Dr Alexandria Innes (School 
of Philosophy, Politics, Language and Communication, a.innes@uea.ac.uk). 

 

This survey should take no more than 15 minutes to complete (8 questions). 

 

Yours sincerely, 

Charlotte C Hammer 

 

PhD Candidate 

University of East Anglia 

Norwich, Norfolk 

NR4 7TJ 

United Kingdom 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 1: How important are these risk factors in a complex emergency? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 2: How important are these risk factors in a geo-disaster (e.g. earthquake, volcanic 
eruption, landslide)? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 3: How important are these risk factors in a conflict (war, civil war, insurgency)? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 4: How important are these risk factors in a protracted crisis? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 5: How important are these risk factors in a refugee camp/ internally displaced 
persons camp? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 6: How important are these risk factors in a famine? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 7: How important are these risk factors in a tropical storm (Typhoon, Hurricane, 
Cyclone)? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 8: How important are these risk factors in a flood? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Please indicate the importance of the previously identified risk factors in different settings. 

 

Question 9: How important are these risk factors in a tsunami? 

For each select one from: Not important, A little important, Somewhat important, 
Important, Very important 

 No access to clean water 

Lack of functioning toilets 

Exposure to disease vectors 

Lack of waste management 

Lack of health facilities 

Lack of health professionals (doctors, nurses, community health workers) 

Insufficient vaccination coverage 

Poor health status of the population 

Extreme poverty 

Overcrowding 

Lack of medicines 

Insufficient nutrient intake 

Lack of health education 

Inadequate distance between housing etc. and human waste disposal 

Ongoing conflict 

Population displacement 

Lack of organisational and political will to address public health problems 

Flooding (waste water) 

Breakdown of government services 

Reluctance to follow recommended procedures to limit disease spread 
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Thank you very much for you support. Your responses will be recorded anonymously. 

If you have any questions feel free to contact me by email (c.hammer@uea.ac.uk) at any time. 

 


