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Project Introduction 

• Little data on the cost of developing and maintaining infrastructure, 
and providing essential population-based public health services.  

• Difficult to make a clear financial case for public health services. 

• Limits the amount of informed decision-making that can be done by 
public health leaders.  

• National programs laid the groundwork for our current understanding 
of the essential components and capabilities of a local public health 
agency. 



Core Services 

• Lists of “Recommended” Core Services 
• IOM / NACCHO / Colorado  

• Colorado List: 
1. Communicable Disease Surveillance / Investigation 

2. Disease Prevention / Population Health Promotion 

3. Environmental Health 

4. Assessment and Planning 

5. Emergency Preparedness 

6. Administration and Governance 

7. Vital Records 
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How Does Communicable Disease Monitoring 
Work? 

Series of tasks by Local Public Health Agency (LPHA) 

• Monitoring CEDRS 

• Tabulating data 

• Assessing community risks and trends 

• Receiving reportable disease/condition reports 

• Phone or email communication from Regional Epi or Infection 
Control Practitioner 

• Phone or email communication to providers 

• Data entry and analysis 

• Travel 
 
 



Research Questions 

1. What is the cost of routine communicable disease surveillance by 
LPHA? 

2. Are there economies of scale? 



Colorado Idiosyncrasies 

• Some “regional” programs 

• “Outposted EPIs” 

• The state role 
• STI’s 

• Maintaining databases 

 





Methods  

Need measures of both Inputs and Output 

• Inputs 
• Time in minutes 

• Output 
• Number of cases investigated 

• Unit of analysis is the LPHA 

• Current study looks at relationship between the number of cases 
investigated and time spent on communicable disease surveillance 

 Other control variables 
• Case-Mix – types of conditions 

• County Characteristics – poverty rate, population, population density 

 



Description of Time Log Data Collection 

• 54 LPHAs in Colorado 

• 46 agencies agreed to participate 

• Response Rate: 85.2% 

• 8 agencies were not included in study 

• Time Constraints 

• Not within agency’s best interest at the time 

• No time dedicated to CD weekly 

• Instrument in field from April 7th, 2014 to June 20th, 2014 





Output Data 

• Based on the Colorado Electronic Disease Reporting System “CEDRS” 

• Reported conditions by location 
• Can be entered either by the state or LPHA 

• Reportable conditions defined by statute 

• Can be reported by: 
• Physicians 

• Other healthcare providers 

• Laboratories 





CEDRS Data 

• Provided by State Department of Health 
• Required permission of each individual LPHA 

• Received 3 Months of Data 

• Matched CEDRS data to time-log data by 2-week time period 

• Excluded data on animal bites 
• Recorded inconsistently by LPHA 



Results 



CEDRS Data 

• Significant Range 
• 16 counties had no cases reported during two week timeframe 

• High was 30 cases 

• Mean: 2.6 

• SD: 1.7 

• Skewness: 1.65 

• Kurtosis: 6.45 

 



Foodborne 
Illnesses 

55% 

[CATEGORY 
NAME] 

[PERCENTAGE] 
Vaccine 

Preventable 
29% 

Hepatitis B, C, E 
5% 

 Lead Poisoning 
1% 

Waterborne 
1% 



Results: Descriptive Statistics on Time-logs 

Minutes 

Median 435.0 

Mean 802 

Minimum 50 

Maximum 4,800 
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Zero Counties 
• 16 counties did not have any cases assigned to them over their 2-week 

period 
• Mean Population Size of these Counties:  13,339 
• Largest Population of these Counties:  51,944  

• Still, these agencies spent an average of 766 minutes on CD surveillance 
over two weeks 
• Minimum:  120 minutes over two weeks 
• Maximum:  2,580 minutes over two weeks 
• Range:  2,460 minutes over two weeks 

• Time Spent: 
• Checking CEDRS (28%) 
• Communicating with Regional Epis, Infection Control Practitioners, etc. (17%) 
• Learning and Research (13%) 



Understanding the minute averages 
• 16 counties with no cases average: 

•  766 minutes per two weeks 

• 77 minutes per day 

• 19 counties with cases spend an average of: 
• 3,247 minutes per two weeks 

• 325 minutes per day        5 hours 25 minutes per day 

• 1,131 minutes per case  19 hours per case 

• Large range of minutes per case 
• High of 1,793 (1 case) 

• Low of 230 (30 cases) 

• Subtract off apparent “fixed costs” 
• High of 1,409 

• Low of -526 
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Total Number of Reported Cases  

Relationship between the Number of Cases Reported and the 
Minutes Dedicated to CD Surveillance 

n=35 
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Number of Reported Cases 

Relationship between the Number of Cases Reported and the Time Dedicated to 
CD Surveillance (for counties with <5 cases) 

n=31 



Results: Regression Analysis 

Variable Coefficient SE t statistic P value 

Cases 1604.2 202.4 7.93 0.000 

Cases Squared -44.4 6.8 -6.54 0.000 

Population 

Density 

-0.4 1.6 -0.28 0.780 

County Percent 

Poverty 

6.2 49.4 0.13 0.901 

Percent of Case 

Foodborne 

-945.8 890.7 -1.06 0.298 

Percent of Cases 

Zoonotic 

-1356.8 1117.7 -1.21 0.235 

Percent of Cases 

Vaccine 

Preventable 

-2653.8 1076.2 -2.47 0.020 

_cons 627.2 908.3 0.69 0.496 



Limitations 

• Measures of Quality 

• Issues of Seasonality 

• State Costs 

• Indirect Costs 

• CEDRS Data 
• Only includes cases where local agency is tasked with the follow-up 

• Some counties do not report animals bites to CEDRS 

• Lead Poisoning cases can also be incomplete 
• There is a different database at CEDRS to track these cases 

 



Conclusions 

• Results suggest some economies of scale 
• Increases at a decreasing rate 

• Huge variation in time 
• Appears unrelated to type of case investigated 

• Possible cost savings if smaller agencies coordinate 

 


