How to Analyze and Interpret the Data____
Data Entry
Once the surveillance data has been gathered, it will need to be prepared for analysis. Data entry will depend on the method used to collect the data. The table below provides considerations for data entry, depending on whether paper or electronic formats were used.
Table 1. Considerations for Data Entry[footnoteRef:1] [1:  Adapted from CDC. Community Assessment for Public Health Emergency Response (CASPER) Toolkit: Second edition. Atlanta (GA): CDC; 2012.] 

	Data Collection Format
	Data Entry

	Paper Form Collection
	· Enter data into an electronic dataset using software that is familiar, easily accessible, and maintainable. 
· Build the data entry platform prior to conducting field work.
· Train data entry staff so they are familiar with the software and use proper techniques to promote quality and accuracy during entry.

	Electronic Device Collection
	· Merge collected data into a single file for analysis



Analysis
Determine the data analysis approach in the preparedness phase. Things to consider include the technical capacity for analysis available, how complex the analysis will be, and how frequently the data will be tabulated and analyzed.[footnoteRef:2],[footnoteRef:3] Incidence and prevalence are useful measures for analyzing the frequency of injury or illness.[footnoteRef:4],[footnoteRef:5] 	Comment by Pulvino,Steven (DSHS): Would recommend fleshing the Analysis section out a bit more – providing figures along with examples, and explanations of situations in when these are most appropriate (ideally all explanations and figures within the context of shelter settings). [2:  Garcia-Abreau A, Halperin W, Danel I. Public health surveillance toolkit: a guide for busy task managers. Washington, DC: The World Bank; 2002.]  [3:  Teutsch SM. Considerations in planning a surveillance system. In: Lee LM, Teutsch SM, Thacker SB, St. Louis ME, editors. Principles and practices of public health surveillance. New York (NY): Oxford University Press; 2010.]  [4:  Sullivan PS, McKenna MT, Waller LA, Williamson GD, Lee LM. Analyzing and interpreting public health surveillance data. In: Lee LM, Teutsch SM, Thacker SB, St. Louis ME, editors. Principles and practice of public health surveillance. New York (NY): Oxford University Press; 2010.]  [5:  Centers for Disease Control and Prevention (CDC). A Primer for Understanding the Principles and Practices of Disaster Surveillance in the United States: First edition. Atlanta (GA): CDC; 2016.] 

Incidence measures the occurrence of new cases of death, disease, or injury in a population. Prevalence measures the existing cases of death, disease, or injury.[footnoteRef:6],23 Incidence and prevalence are usually simple and easy to understand measures. They can identify clusters of disease, aid in health planning, and also may be useful for identifying the number of beds or doses of medication required in a shelter.[footnoteRef:7],23 [6:  Abdallah S, Panjabi R. Epidemiology and surveillance. In: Christensen Rand E, editor. The Johns Hopkins and Red Cross Red Crescent public health guide in emergencies. 2nd ed. Geneva: International Federation of Red Cross and Red Crescent Societies; 2008. Available from: http://www.jhsph. Edu/research/centers-and-institutes/center-for-refugee-and-disaster-response/publications_tools/publications/_CRDR_ICRC_Public_Health_Guide_Book/Forward.pdf]  [7:  CDC. Principles of epidemiology in public health practice: an introduction to applied epidemiology and biostatistics. 3rd ed. Atlanta (GA): CDC; 2012c. Available from: http://www.cdc.gov/ophss/csels/dsepd/SS1978/SS1978.pdf] 

Rates are measures of risk that allow you to compare the frequency of morbidity and mortality in different places, times, or population groups.[footnoteRef:8] For example, you can compare the rates of illness in two different shelters and investigate if children under five years are affected more than other age groups.[footnoteRef:9] [8:  CDC. Principles of epidemiology in public health practice: an introduction to applied epidemiology and biostatistics. 3rd ed. Atlanta (GA): CDC; 2012c. Available from: http://www.cdc.gov/ophss/csels/dsepd/SS1978/SS1978.pdf]  [9:  Centers for Disease Control and Prevention (CDC). A Primer for Understanding the Principles and Practices of Disaster Surveillance in the United States: First edition. Atlanta (GA): CDC; 2016.] 

In situations where data collection extends over several days, trend analysis can be conducted. More in depth analysis can be conducted if unexpected results occur and the resources are available.
The table below provides definitions for different measures. Before a disaster, come up with simple definitions for what is considered a “new case” and an “existing case.” Make sure volunteers are trained to identify and record both when collecting data.

Table 2. Definitions for Common Surveillance Parameters[footnoteRef:10]	Comment by Pulvino,Steven (DSHS): Would recommended providing more detail: examples of each one with figures and explanations of how they are used, and when they are most appropriate. [10:  Adapted from CDC. A Primer for Understanding the Principles and Practice of Disaster Surveillance in the United States: first edition. Atlanta (GA): CDC; 2016.
] 

	Measure
	Definition

	Incident cases†
	The occurrence of new cases of disease or injury in a population over a specified period

	Prevalent cases†
	The existing cases of disease or injury in a population over a specified period

	Incidence rate (new cases)‡
	The number of new cases of a disease or injury that occur during a specified period per unit of person-time at risk (can be stratified by age and sex)

	Prevalence or prevalence rate (total existing cases)†
	The proportion of people in a population who have a particular health condition at a specified point in time or over a specified period

	Age-specific morbidity rate‡
	A morbidity rate limited to a particular age group (e.g., under-5 mortality rate [U5MR] is the rate of death among children younger than 5 years in a population)

	Incidence proportion (attack rate, generally used for infectious conditions)† 
	The proportion of an initially disease-free population that develops disease, becomes injured, or dies during a specified (usually limited) period

	Proportional morbidity§
	The proportion of all new or existing cases in a specified population over a period attributable to a specific cause

	Health facility utilization rate‡ 
	The number of outpatient visits per person per year (if possible, distinguish between new and old visits and use new visits to calculate the rate)

	Number of consultations per clinician per day‡
	The average number of total consultations (new and repeat cases) seen by each clinician per day


† CDC 2012c
‡The Sphere Project 2011
§ Abdallah and Panjabi 2008
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Table 3. Tracking Form Template
	Reporting Period 

Start
MM/DD/YYYY
HH:MM (12hr)
AM/PM
End
MM/DD/YY
HH:MM
(12hr)
AM/PM
	Facility 
Name
	State
	Zip 
Code
	Date 
and 
Time Received
	Reporting Person/ Contact
	Total Shelter Pop. at Start
	No. Persons Seen/ Treated
	No. Pregnant Females Seen/ Treated
	No. 
≤1 years Seen/ 
Treated
	No. 
≥ 65 Seen/ Treated
	Total Referred to Hospital
	Illness/
Injury
Report
(Y/N)
	Describe
Illness/ Injuries (include percent and if cases reported in residents or workers/volunteers)
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Epi Info
Many different statistical analysis packages are available to analyze data. Use tools that are available and familiar to staff. Epi Info™ software is useful because it is user-friendly and available free of charge (http://wwwn.cdc.gov/epiinfo/7/). The Epi Info™ Website provides tutorials in creating databases, entering data, and running analyses.
Interpreting Results for Action (When do we pull the trigger?)
Before a disaster occurs, make sure to determine what surveillance data will trigger public health intervention. These “triggers” may vary depending on the situation, shelter, and event type. Useful recommendations for when surveillance results trigger public health action include the following:
· Changes in trends of illness in the shelter
· Two or more cases, from different family groups, with similar symptoms
· Two or more cases, with similar symptoms, that are linked (e.g., similar activities, what and where they ate)
· Symptoms or syndromes indicating the potential communicable disease outbreaks
Table 4 lists several examples of symptoms/syndromes that may indicate an individual has a communicable disease according to the Association for Professionals in Infection Control and Epidemiology (APIC).






Table 4. Symptoms and Syndromes relating to Communicable Disease[footnoteRef:11] [11:  Adapted from Appendix D in http://www.apic.org/Resource_/TinyMceFileManager/Practice_Guidance/Emergency_Preparedness/Shelters_Disasters.pdf] 

	Respiratory

	· Cough, runny nose, water eyes
· Fever (Temp >101.1⁰F) and cough in adults	Comment by Pulvino,Steven (DSHS): Could these be in the same line? “Fever (Temp >101.1⁰F) and cough in children or adults” or just “Fever (Temp >101.1⁰F) and cough”
· Fever (Temp >101.1⁰F) and cough in children
· Fever (Temp >101.1⁰F), cough with bloody sputum, and weight loss

	Diarrhea or Vomiting

	· Vomiting
· Loose or unformed stools
· Water or explosive stools, with or without blood

	Skin

	· Fever (Temp >101.1⁰F) and rash
· Fever (Temp >101.1⁰F), upper chest rash, and stiff/sore neck
· Eye infections (drainage from eye)
· Draining wound/lesion
· Itchy rash without fever



The Mississippi Department of Health and the American Red Cross piloted a shelter surveillance system using telephone hotlines. Symptoms and syndromes that initiated reporting included “fever in an ill-appearing person, severe respiratory symptoms, cough with blood, three or more episodes of watery diarrhea with blood, and severe skin infection.”[footnoteRef:12] [12:  http://www.jhsph.edu/research/centers-and-institutes/center-for-refugee-and-disaster-response/publications_tools/publications/2009/PDM_Kirsch.pdf] 

Flag results such as these for follow-up investigation to gather more nuanced information. Follow up investigation will help determine what further action, if any, should be taken.
Challenges and Solutions
Denominator Data
Gathering denominator data to calculate rates of illness and injury in a shelter may prove to be difficult. During a disaster, a shelter’s population will change. Traditional census or population data may not reflect the population in the shelter because people in the shelters may come from different parts of the state, or even from other states. Setting up a system for recording daily or weekly population counts to keep track of the denominator may be useful. This could include counting “heads in beds” every evening, as shelter residents may leave the shelter during the day. 	Comment by Pulvino,Steven (DSHS): It seems this is eluding to shelter census, would we not state this explicitly and refer back to the shelter census section?
Baseline Data
Baseline health information helps determine if there is a true increase in a disease or worsening health status. It can also help assess population risk and vulnerability.[footnoteRef:13] Baseline data are often missing or non-existent when large portions of a population are displaced, the health care infrastructure is severely damaged, or no previous surveillance system collected the information needed. This scenario is often the case in shelters. Gathering data early can help set a baseline for what is occurring in the shelter. If you know shelter residents are coming from one geographic area or city, using existing surveillance system data for the baseline may be possible.[footnoteRef:14] [13:  Wetterhall SF, Noji EK. Surveillance and epidemiology. In Noji EK, editor. The public health consequences of disasters. New York (NY): Oxford University Press; 1997.]  [14:  Centers for Disease Control and Prevention (CDC). A Primer for Understanding the Principles and Practices of Disaster Surveillance in the United States: First edition. Atlanta (GA): CDC; 2016.] 

Competing Priorities
Public health staff will have many tasks during a disaster and may have limited time to analyze and interpret shelter surveillance data. Those in the shelters may be busy providing care and health services to shelter residents. Limiting analysis to the most essential information needed and using the least labor intensive analysis methods can help to prevent overloading volunteers and public health staff. Designating people with statistical or epidemiology backgrounds at the health department to analyze and interpret data may also be considered.
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