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BACKGROUND 

About the CoE 

The Colorado Integrated Food Safety Center of Excellence (CoE) is one of five regional centers funded 

by the Centers for Disease Control and Prevention (CDC) under the authority of the Food Safety 

Modernization Act. The Colorado CoE is a partnership between the Colorado Department of Public 

Health and Environment (CDPHE) and the Colorado School of Public Health (ColoradoSPH). The 

mission of the CoEs is to build capacity and serve as a resource to public health professionals who detect 

and investigate foodborne illness outbreaks by providing trainings, offering technical assistance, and 

developing tools and other resources, including model guidelines.   

Enteric Disease Case Investigation in Colorado 

In Colorado, as in other states, when an individual tests positive for a reportable condition, public health 

is notified. There are more than a dozen reportable enteric pathogens, including Salmonella, 

Campylobacter, Shiga-toxigenic Escherichia coli (STEC), and Giardia, which in total are several 

thousand cases in CO per year (CDPHE Communicable Reportable Conditions). For nearly all reportable 

enteric pathogens in Colorado, public health attempts an interview using standardized case investigation 

forms (CDPHE Communicable Disease Manual). These routine interviews are the cornerstone of enteric 

disease surveillance and outbreak detection. In Colorado, they are usually done by telephone, mostly at 

local public health agencies (LPHAs) and at the state health department in some circumstances.  

Over the past five years, the number of enteric pathogens reported in Colorado, and nationally, has 

increased dramatically due to changes in testing technology and population growth. Campylobacter cases 

alone increased from 700 cases a year in 2014 to more than 1,200 a year in 2018, without any significant 

funding increase. At the same time, there has been an increase in the time and effort required to contact 

cases, due to a number of reasons, including screening unknown callers and spam callers using local 

numbers.  

https://drive.google.com/file/d/16H86FrKGjoK3nDaYBpfqbR9YrcFNs9Gq/view
https://www.colorado.gov/pacific/cdphe/communicable-disease-manual
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In order to be interviewed by telephone, the individual must have a telephone and are able to dedicate 

time (for up to an hour) to talk to public health, often during working hours. Telephone interviews may 

exclude individuals who do not have a telephone, those with have pay per use telephones, and individuals 

with schedules that do not have the flexibility to take time out of their day to talk to public health (e.g., 

people with multiple jobs). Individuals for whom English is not their preferred language may also be 

harder to interview using the traditional telephone-based approach. Due to these factors, our current 

surveillance data is likely biased away from these populations.   

While the average response rate for Campylobacter investigations in Colorado is 85%, not all 

demographics are contacted equally. For example, 18-30 year olds are the most difficult age group to 

reach, possibly due differences in their telephone practices. Our inability to interview 15% of 

Campylobacter cases may create bias in our surveillance, potentially affecting our ability to detect 

outbreaks and control the spread of disease.   

Previous Work 

Other jurisdictions are already using online questionnaires for routine interviews. South Dakota has been 

using an online survey for the National Hypothesis Generating Questionnaire in their Maven platform 

since 2013 for all enteric pathogens (Hill 2017). In addition, it is becoming more routine for public health 

to use online surveys to conduct analytical studies during foodborne outbreak investigations (Ghosh 

2008).  

Advantages and Disadvantages to using Online Surveys 

Using online surveys for case interviews may have some limitations. Only individuals with an internet 

connection, a device that connects to the internet, and a basic level of electronic competency can be 

contacted using an online survey (Bowling 2005, Castrodale 2002, Parry 2011, Griffiths 2010, Rankin 

2008, Srikantiah 2005). Self-administered methods such as an online survey are subject to recall effects 

since cases are required to decide for themselves that the information they are recalling and providing is 
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relevant (Bowling 2005). In addition, participants cannot be prompted for additional information like they 

can be in a telephone interview and some individuals may be concerned about their privacy when using 

an online survey (Castrodale 2002, Parry 2011, Griffiths 2010, Stuart 2011). In spite of these limitations, 

online surveys can be used to either replace or supplement telephone interviews. The use of online 

surveys during outbreak investigations has been studied and advantages include a reduction in staff 

workload, no data entry requirements, decreased recall bias, faster surveillance and data collection, high 

response rates, rapid data analysis, and high user satisfaction (Yasmin 2014, Oh 2009, Ghosh 2008). 

Besides improving efficiency, online interviews could increase overall response rates by giving customers 

more options for completing the survey. 

Colorado Giardia mHealth Pilot Project Goals 

Given the potential disadvantages, as well as the limited use in the field, we approached this project 

slowly and very systematically. The aim of the mHealth pilot project was to evaluate the feasibility, 

acceptability, and quality of enteric disease case exposure data obtained through online surveys. This 

project developed and rigorously tested online routine enteric surveys using principles of mobile health 

and survey design. Our overall goals were: 

(1) To decrease the amount of personnel time spent interviewing cases while achieving a similar 

or increased level of survey completeness when compared to telephone interviews. 

(2) To increase the number of cases reached, including cases that would have been unable or 

unwilling to be interviewed by telephone. 

The intended measurable outcomes of this project were to: (1) reduce staff time per enteric disease case 

investigation; (2) reduce public health resources per enteric disease case investigation; (3) increase 

response rate for enteric disease case investigations; and (4) obtain data that was comparable, in terms of 

data quality and completeness, with the data collected during telephone interviews.  
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Without improvements to the interview process or additional resources, agencies will be unable to keep 

up with the increased volume and will need to prioritize interviews or shorten surveys, thereby reducing 

interview quality and ability to detect disease clusters and outbreaks. The overarching goal of this project 

was to assess whether online case interviewing may be a feasible option to supplement telephone 

interviews and alleviate this increasing burden.  

METHODS 

The Colorado Giardia mHealth Pilot Project is the first phase of a larger project by the CoEs to develop 

model guidelines and evaluation standards for obtaining enteric disease case investigation data using 

online surveys. Giardia was selected for this pilot because interviewing Giardia cases has been optional 

for local public health agencies (LPHAs) in Colorado since January 2018. During this phase, we 

partnered with three LPHAs (Weld, Larimer, El Paso counties) to test our protocols, identify any 

challenges, and conduct a preliminary evaluation. 

From April 1, 2019 to September 30, 2019, Giardia cases from Weld, Larimer, and El Paso counties were 

offered the option of a telephone interview or online survey. For the purposes of the pilot project, the 

interview process was temporarily centralized at CDPHE where a MPH student intern monitored the 

Colorado Enteric Disease Reporting System (CEDRS) for Giardia cases in the participating jurisdictions. 

When cases were identified, the intern contacted clinical providers, attempted contact with cases (three 

telephone call and two text message attempts), and administered either a telephone interview or provided 

access to the online survey (depending on the case's preference). Three email reminders were sent to 

individuals who selected the online survey option. Results were entered in REDCap, a HIPAA-compliant 

survey software, for telephone interviews, and CEDRS for all interviews (Figure 1). The project was 

managed by a CDPHE epidemiologist. Texting was incorporated at a later stage of the pilot project 

(August 2019). Spanish language texts and online survey were made available in June 2019 but never 

utilized due to lack of Spanish-speaking cases. The extended project protocol, telephone and text 

interview scripts, and email script are available in the Appendix.  
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The paper-based Giardia case investigation form includes questions on demographics, contact 

information, laboratory testing, clinical description, travel information, water exposures, pet and animal 

exposures, open-ended restaurant history/group activities, school/work information, epi-links, and 

optional health education messages (form available from CDPHE Communicable Disease Manual). All 

questionnaire fields were mapped to an online survey. Conditional formatting and required fields were 

built into the online survey. There were 104 total fields, including 68 closed-ended questions (11 required, 

18 conditional), and 36 open-ended questions (27 conditional). The online survey was developed in 

REDCap, in collaboration with the Colorado Integrated Disease Reporting Program (IDRP). A unique 

link was created for each user, which was linked to their unique CEDRS ID. We are currently working on 

automating the transmission of REDCap data to CEDRS. The REDCap survey instrument is available in 

the Appendix.  

We evaluated the pilot project by comparing timeliness (staff time, total reporting time), online survey 

response rates, telephone case demographics, data quality, and user acceptability.  

RESULTS 

Staff Time and Resources 

The time from a case being reported in CEDRS to closing took a median of four days for online cases 

(range 1-7 days) and two days for the telephone interview (range 1-7 days). Online surveys took less staff 

time, with a median of six minutes (range 3-10 minutes) for online surveys and a median of 19 minutes 

(range 10-36 minutes) for telephone interviews. After excluding time spent entering data in CEDRS 

(which will be automated in the near future), staff time dropped to four minutes for the online survey 

(range 0-33 minutes) but remained the same for the telephone interview (Table 1).  

Response Rates  

From April 1 to September 30, 2019, there were 47 Giardia cases reported to CEDRS residing in Weld, 

El Paso, and Larimer counties. One case had Spanish as primary preferred language. This was early in the 

https://www.colorado.gov/pacific/cdphe/communicable-disease-manual
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pilot and Spanish language materials had not yet been developed, so the local public health agency 

followed up with the case, and this case was excluded from analysis. There were 14 cases lost to follow 

up (three with no contact information, and 11 with no response after three telephone call attempts). There 

were 32 cases contacted in an initial telephone call for an initial response rate of 70%. During the initial 

phone call, 21 (66%) requested the online survey be emailed to them; of those, four did not complete the 

survey and were lost to follow up. There were 28 completed interviews during the pilot period, for an 

overall response rate of 61%. Of these, 11 completed a telephone interview (39%) and 17 completed the 

online survey (61%) (Figure 2). From January 2009 to December 2017, the same LPHAs interviewed 175 

Giardia cases of 265 total reported cases (66%). There were some differences in response rates by 

jurisdiction (Table 2). There were no Giardia outbreaks or clusters detected during the study period, 

which was consistent with what was expected as Giardia outbreaks are rarely detected.  

Data Quality and Completeness 

Data quality differed by modality. Online surveys were more likely to have missing questions (median 1 

question/online survey vs 0 telephone interview) and questions marked “unknown” (median 1 question 

online survey vs 0 telephone interview) (Table 1). The most common question with an “unknown” 

response for online cases was 'Did you drink any water from a pond, stream, spring, river, or lake?' (24% 

of cases selected “unknown”). The most common questions with missing responses for online cases were 

'Other symptoms', 'Other' recreational water, and 'intermittent diarrhea (non-continuous)' (41%, 35% and 

18% of cases respectively did not select a response) (Table 2). 

Case Demographics, Preferences, and Acceptability  

Age differed by modality, with a mean of 34 years for the online survey and 45 years for the telephone 

interview. Gender did not differ by modality (Table 1). 

When cases who selected a telephone interview were asked why they preferred the telephone, most (five 

cases, 45%) stated it was because they did not have a preference and were already on the telephone. Three 
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cases (27%) stated they had a preference for telephone over the online survey, and one respondent (9%) 

was ineligible for an online survey because they had a co-infection with another pathogen requiring a 

telephone interview.  

Online survey cases expressed a preference for online (100% strongly agree or agree). They strongly 

agreed or agreed that the online survey did not take too much time (87%), questions were easy to 

understand (67%), and the survey questionnaire was easy to use (93%) (Figure 3). In response to an open-

ended question about what users liked about the survey, cases replied 'clear and easy to follow', 'easy to 

read', and 'I am able to complete when I have the time and no one is around'. In response to challenges 

with the questionnaire, cases reported difficulty with exposure recall and challenges answering on behalf 

of a minor. 

DISCUSSION/CONCLUSION 

The Giardia mHealth Pilot Project demonstrates that the use of online surveys to supplement routine 

enteric case investigations can decrease the amount of personnel time spent interviewing cases. Data 

quality decreased slightly, though there was specific questions with more frequent unknown or missed 

answers indicating that there may be opportunities to improve the online survey design or question 

wording. For example, we plan to incorporate simpler language in the online version and better clarify 

questions such as 'intermittent diarrhea'. Missing responses in the online survey often seemed to indicate a 

negative answer (for example, no response on the 'Other symptoms question'). Reminders could be built 

into REDCap for users to enter 'unknown' or 'no' rather than leave the question missing.   

This pilot project highlights the potential benefits of using online surveys to supplement routine case 

investigation, as well as opportunities to improve the project protocol and questionnaire design. Next 

steps include; (1) developing an automated system to move results from REDCap to CEDRS with the 

Integrated Disease Reporting Program, (2) incorporating text messaging in English and Spanish into the 

protocol, (3) using Twilio, a cloud-based communication platform, which will also link to educational 
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materials, (4) conducting cognitive testing on some questions and simplifying the survey language when 

needed, and (5) identifying other modifications to the online survey to make it more user friendly.   
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Table 1. Comparison of timeliness, data quality, and demographics of online survey cases to phone 

interviews, Giardia cases reported to the Colorado Electronic Disease Reporting System in Weld, 

Larimer, and El Paso counties, April 2019-September 2019 

 Online surveys 

n=17 
Phone interviews 

n=11 

Timeliness 
  

Case reported to closed in CEDRS, 

median days (range) 
4 (1-7) 2 (1-7) 

Staff time, median minutes (range) 6 (3-10) 19 (10-36) 

Staff time excluding data entry, 

median minutes (range)  
3 (0-6) 19 (10-36) 

Data Qualitya   

Number of missing questions, median 

(range) 
1 (0-3) 0 (0-0) 

Number of unknown questions, 

median (range) 
1 (0-15) 0 (0-3) 

Demographics   

Age, mean years (SD)  34 (19)  45 (23) 

Female, n (%) 6 (35) 4 (36) 

a Only questionnaire fields which were close-ended and non-condition included in denominator for missing and 

unknown questions is close-ended questions and non-conditional (n=36 fields) 

 

  



Colorado Giardia mHealth Pilot Project DRAFT Report 

13 
 

Table 2. Response rates by jurisdiction, Colorado Giardia Pilot Project 

 First contact 

attempt 

Completed 

Interview 
Online survey Phone Interview 

Total 

cases 

 n % n % n % n %  

El Paso 15 68.2 11 50.0 3 27.3 8 72.7 22 

Larimer 8 72.7 8 72.7 8 100.0 0 0.0 11 

Weld 9 69.2 9 69.2 6 66.7 3 33.3 13 

Total 32 69.6 28 60.9 17 60.7 11 39.3 46 

  

 

  



Colorado Giardia mHealth Pilot Project DRAFT Report 

14 
 

Table 2. Frequency of close-ended questions marked unknown or missing by online survey cases and phone interviews, 

Colorado Giardia Pilot Project 

 Unknown  

Responses 

Missing 

Responses 

 Online 

(%) 
Phone (%) Online (%) 

Section Header: Did you have any of the following symptoms during your 

illness? 
   

Other symptoms 1 (6)  7 (41) 

Fever 2 (12)  2 (12) 

Intermittent diarrhea (non-continuous)   3 (18) 

Greasy Stool 2 (12)   

Section Header: Did you swim or wade in any of the following types of 

recreational water in the 3-25 days before your illness?  
   

Other 1 (6)  6 (35) 

Ocean 1 (6)  1 (6) 

Did you participate in other water activities such as fishing, kayaking, 

canoeing or other boating? 
1 (6)  1 (6) 

Hot tub/spa, whirlpool, or Jacuzzi 1 (6)   

Lake, pond, river, or stream 1 (6)   

Swimming or wading pool 1 (6)   

Drainage ditch/irrigation canal 1 (6)   

Section Header: We are interested in the different water sources you have been 

in contact with in the 3-25 days before your illness. 
   

Did you drink any water from a pond, stream, spring, river, or lake? 4 (24) 1 (9)  

Do you use bottled water for drinking and cooking at home? 2 (12)   

Recreational water park or any type of fountain 2 (12)   

Do you use municipal (city and tap water) for drinking and cooking at home? 1 (6)   

Do you use private (well or surface water) water for drinking and cooking at 

home? 
1 (6)   

Do you use another source of water for drinking and cooking at home not 

listed above? 
1 (6)   

Do you use a water filter at home? 1 (6)   

Section Header: We would like to know what restaurants, picnics, or group 

gatherings you ate at in the 3-25 days before your illness  
   

Did you eat at any group gatherings, picnics, or sporting events? 2 (12) 1 (9)  

Did you eat at any group gatherings, picnics, or sporting events? 2 (12) 1 (9)  

Section Header: We would like to know what animals you have been in contact 

with in the 3-25 days before your illness.  
   

Did you visit or live on a farm in the 3-25 days before becoming ill? 1 (6)   

Did you have contact with your own or another person's pet?  1 (9)  

Questions in other sections    

Did you travel INSIDE the US in the 3-25 days before becoming ill?   2 (12) 

Do you go to school?   1 (6) 

Were you hospitalized overnight? 1 (6)   
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Figure 1. Colorado Giardia mHealth Pilot Project interviewing protocol diagram 
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Figure 2. Colorado Giardia mHealth Pilot Project exclusion, loss to follow up, and response rates 

 

*One case had Spanish as primary preferred language. This was early in the pilot and materials had not 

yet been translated, so the local public health agency followed up. This case was excluded from 

subsequent analyses, including response rate calculations 
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Figure 3. Online survey cases user acceptability survey, Colorado Giardia mHealth Pilot (n=15 cases) 
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The questions were easy to understand.

The interview did not take too much of my time.
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it over the phone.

Strongly agree Agree Neutral Disagree Strongly disagree
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Appendix 1. Giardia Pilot Project phone, text, and e-mail script for initial contact attempt 

Phone interview script 

(Patient is 18+ years of age) Hello, I’m calling for [name of patient] are they available right now?  

(Patient is <18 years of age) Hello, I’m calling for the parent or guardian of [name of child] are they 

available right now?  

(If no) Can you please have them call me back at [phone number]. Thank you and have a nice day. 

(If yes ask for patient or if it is the patient) I’m calling today to let you know [you or name of child]  

recently tested positive for Giardia. Giardia is a reportable disease, what that means is that anyone with a 

diagnosis of giardia must be reported by law to the health department. The health department then follows 

up with each person to try and better understand what is happening with giardia in your region. We would 

like to ask you some questions about your illness. You have two options for answering these questions. I 

can ask you these questions right now over the phone, there are around 40 questions and phone interviews 

take about 15-20 minutes. Alternatively, you can complete the interview online through our secure survey 

site. We’ve found that the online version takes anywhere from 10-15 minutes. Which would you prefer? 

 (If email) Excellent, we can send you an online link by email address or by text message, which would 

you prefer? (Email address) What is your email address? (Text) Can you please verify the phone number 

you would like the text sent to? (Document email address and/or phone number). You will receive a 

link to the survey within the next 5-10 minutes. Do you have any questions while I have you on the 

phone? Excellent, please feel free to call back if you have any questions or concerns.  

(If phone) That is fine, we can complete the survey right now over the phone. May I ask you why you do 

not want to complete the interview online? (Document reason for not completing the interview online) 

Thank you, now I am going to go through the interview questions. (Complete interview) 

 

Email Script 

Subject: Colorado Department of Public Health & Environment Online Survey 

Hello, 

 

You were recently contacted by someone from the Colorado Department of Public Health & Environment 

(CDPHE) about a positive test result and you agreed to be interviewed using an online format. This online 

interview should take 10-15 minutes to complete. If you need to, you can leave the survey and return to it 

at a later time.  

 

You may open the survey in your web browser by clicking the link below: 

Giardia Online Survey 

 

If the link above does not work, try copying the link below into your web browser: 

https://redcap.dphe.state.co.us/surveys/?s=SAMPLE_LINK 

 

https://redcap.dphe.state.co.us/surveys/?s=SAMPLE_LINK
https://redcap.dphe.state.co.us/surveys/?s=SAMPLE_LINK
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This link is unique to you and should not be forwarded to others. 

 

If you have any questions or require additional follow-up please contact Brianna Raymes at the Colorado 

Department of Public Health & Environment by phone at 303-905-0509 or email at 

brianna.raymes@ucdenver.edu. 

 

Thank you for helping us to better understand this illness in your region.  

 

Text message Script (characters: 326 with spaces) 

Hi [name of patient], my name is Katherine and I work at the Colorado Department of Public Health & 

Environment (CDPHE). I have been trying to reach you to discuss some details about your recent doctor’s 

visit. I need to ask you a few questions which should not take more than 10-15 minutes. I would really 

appreciate it if you could call me back at 303-905-0509. 

 

  

mailto:brianna.raymes@ucdenver.edu
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Appendix 2. Giardia Pilot Project online survey introduction text  

Survey Title 

Giardia Online Survey 

Survey Instructions Text 

Your Local Public Health Department is conducting public health follow-up on a gastrointestinal illness 

called giardiasis. 

Giardiasis, or Giardia infection, may cause diarrhea, bloating sensation, lack of appetite, and weight loss. 

It is contagious. 

Doctors and laboratories are required, by law, to report certain conditions, like giardiasis, to the public 

health department so that we can follow-up with patients. 

We are asking people who have giardiasis to complete this questionnaire to identify the cause of their 

illness and to prevent others from becoming sick. 

____________________________________________________________ 

This questionnaire should take 10-15 minutes. 

Any information you give us will be kept STRICTLY CONFIDENTIAL, especially identifying 

information. 

If you have technical problems or questions, please contact Katherine Sabourin at the Colorado 

Department of Public Health & Environment (CDPHE) at 303-905-0509 or email 

katherine.sabourin@ucdenver.edu 

Survey Completion Text 

Thank you for taking the survey. If you have any additional questions or concerns please contact 

Katherine Sabourin at the Colorado Department of Public Health and Environment (CDPHE) at 

303-905-0509 or katherine.sabourin@ucdenver.edu.  Have a nice day! 

 

  

mailto:katherine.sabourin@ucdenver.edu
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Appendix 3. CDPHE Giardia Case Investigation Form 

 

 



Colorado Giardia mHealth Pilot Project DRAFT Report 

22 
 

 



Colorado Giardia mHealth Pilot Project DRAFT Report 

23 
 

 

 

 



Colorado Giardia mHealth Pilot Project DRAFT Report 

24 
 

 

 

 


