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Session III

Designing Questionnaires

Session Overview

• Questionnaire types
• Preparing for questionnaire design
• Question design
• Question type
• Questionnaire format
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Learning Objectives
• Understand the distinction between the two 

types of questionnaires used in outbreak 
investigations

• Recognize key planning strategies for 
successful questionnaire design

• Recognize key characteristics of well-designed 
questions

• Recognize three broad question types and 
when to use them

• Understand what different question types 
measure and the type of data they yield

Basic Steps of an 
Outbreak Investigation

1. Verify the diagnosis and confirm the outbreak
2. Define a case and conduct case finding
3. Tabulate and orient data: time, place, person
4. Take immediate control measures
5. Formulate and test hypothesis
6. Plan and execute additional studies
7. Implement and evaluate control measures
8. Communicate findings

Why is Questionnaire Design 
Important?

“The quality of the data will be no better 
than the most error-prone feature of the 
survey design.”

- Fowler, F.J. (1993). Survey Research Methods:  
Second Edition.  Sage Publications:  Newbury Park.
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Why is Questionnaire Design 
Important?

Survey answers are not of interest 
intrinsically; rather, the answers are 
important because of their relationship to 
what they are supposed to help you 
measure.  

Why is Questionnaire Design 
Important?

Question type and response option formatting 
impact:

1. How respondents interpret and respond to 
the questions

2. How you can design an on-screen data 
entry form and / or analyze variables in 
your software program

Preparing for Questionnaire 
Design
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Preparing for
Questionnaire Design

There is more to questionnaire design 
than writing questions.  Ideally, you 
should first:

1. Have a clear purpose and research 
objectives

2. List variables to be measured
3. Have an analysis plan
4. Consider cost and other logistical aspects

Questionnaire Design

1. Have a clear purpose and research 
objectives.

Is the purpose of your outbreak 
investigation survey to generate a 
hypothesis or to test a refined 
hypothesis?  

Questionnaire Design

2. List variables to be measured.

Whether you are generating or testing a 
hypothesis, determine your variables of 
interest before you develop questions.   
You will avoid asking unnecessary 
questions or asking for unnecessary 
details.  
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Questionnaire Design

3. Have an analysis plan.  

• Guides the question types and response 
option categories used on the 
questionnaire

• Helps assure that the data collection 
leading up to analysis yields data that 
can be used efficiently.  

Questionnaire Design

4. Consider cost and other logistical 
aspects

a. What is the survey sample size?
b. What is the geographic distribution of the 

survey sample?
c. Will questionnaires be interviewer 

administered or self-administered?
d. What is your staff capacity to work within the 

parameters of a – c above?

Questionnaire Types
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Questionnaire Types

• Two types of questionnaires used in 
outbreak investigations
– Hypothesis Generating
– Hypothesis Testing

Which Questionnaire Type 
Should You Use?

• Hypothesis Generating?

• Hypothesis Testing?

Limit use of open-
ended questions

Use some open-
ended questions 

Use investigation-
specific 
questionnaire

Can use a 
standardized 
questionnaire to 
guide interviews

Suspected risk 
factors only

All possible risk 
factors

Targeted, specific 
questions

Exploratory 
questions

Targets case-
patients and controls

Targets case-
patients only

Hypothesis 
Testing

Hypothesis 
Generating
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Hypothesis Generating 
Questionnaires

Include questions about:
Demographics 
Clinical details of the illness 
Health care provider visits
Possible exposures

Water exposure 
Contact with other ill persons
Contact with children in day care
Contact with a farm or farm animals
Travel outside of the immediate area
Food and beverage consumption

Hypothesis Generating 
Questionnaires

CDC Epidemiology Program Office, Outbreak of Jaundice in a Rural County 

Hypothesis Generating 
Questionnaires

CDC Epidemiology Program Office, Outbreak of Jaundice in a Rural County 
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Hypothesis Testing 
Questionnaires

Include questions about:
Demographics 
Clinical details of the illness 
Health care provider visits
Possible exposures

Focus on exposures identified using 
hypothesis generating questionnaire

Hypothesis Testing 
Questionnaires

CDC Epidemiology Program Office, Outbreak of Jaundice in a Rural County 

Hypothesis Generating vs. Testing 
Questionnaires:  E. coli 0157:H7 

Hypothesis Generating
Account for consumption 
of ground beef, lettuce, 
alfalfa sprouts, un-
pasteurized milk or juice, 
and swimming in or 
drinking sewage-
contaminated water

Hypothesis Testing
[beef suspected]:

Beef brand, date of 
purchase, and grocery 
store or restaurant where 
beef was purchased or 
eaten
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Question Design

Question Design
Elements of good question design:

• Reliability
• Validity
• Specificity versus ambiguity
• Simplicity
• Only one question asked
• Mutually exclusive answer choices
• Refers respondents to specific dates / times for 

recall

Question Design

• A question that is designed to be reliable
will assure that the words are interpreted 
the same way in any setting, and that 
respondents answer the same way in any 
setting.  
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Reliable Question Design

Question:  
“Are you experiencing diarrhea?”

Interviewer then adds:
“For the purposes of this survey, we 
consider diarrhea to be 3 or more loose 
bowel movements in a 24 hour period.”

Question Design

• A question that is designed to be valid will 
always yield information that can be used 
as a true measure of what you, the 
researcher, are looking for.  

Valid Question Design
Less Useful

Which is your source of drinking water at home?
a. Tap water 
b. Bottled water

Better
Which is your source of drinking water at home?
a. Municipal tap water 
b. Municipal tap water with additional filtration
c. Well water 
d. Commercially bottled water 
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Question Design

• Avoid ambiguity in question wording.

Less useful
“When did you have ‘Disease X’?”

Better
“How old were you when you had ‘Disease 
X’?”

Question Design

• Avoid ambiguity in question wording.

Less useful
“Have you been examined by a physician 
in the past seven days?”

Better
“Have you been examined by a physician 
for these symptoms in the past seven 
days?”

Question Design

• Use simple language and keep questions 
short.

Less useful
Did you have myalgia?

Better
Did you have muscle aches?
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Question Design
• Ask only one question.

Two questions in one
Did you eat mashed potatoes and giblet gravy?

One question at a time
Did you eat mashed potatoes?   Yes    No
If Yes, did you eat them:

a.  Plain or with butter
b.  With giblet gravy

Question Design

• For closed-ended questions, make sure 
that response options are mutually 
exclusive.

Less useful
What is your age?

18 years old or younger
18 years old or older

Better
What is your age?

17 years old or younger
18 years old or older

Question Design

• Use specific date / time references to 
improve respondent recall.

Less useful
Have you been swimming in a public pool 
recently?

Better
Did you swim in a public pool between Monday, 
June 2 and Monday, June 9, 2004?
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Question Types

Question Type

Three main types:

1. Closed-ended
2. Open-ended 
3. Fill-in-the-blank

Data collected and analysis options may
differ by question type.

Question Type
Closed-Ended Questions:

• Provide answer choices in pre-coded 
categories that represent counts, ranges, 
or demographic information.

• Yield quantitative data.  
• Are preferable for self-administered and 

hypothesis testing questionnaires.
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Question Type

Example:  Closed-ended questions

Did you attend the wedding on 10/22?
Yes
No

How many pieces of chicken did you eat?
<1
1
2
3 or more

Question Type

Open-Ended Questions:

• Allow respondents to provide answers in 
their own words.

• Yield qualitative data.
• May yield unanticipated answers that 

contribute to the study.
• Are most appropriate for hypothesis 

generating questionnaires.

Question Type

Example:  Open-ended questions

What restaurants in Chapel Hill did you 
patronize between Dec. 3 and Dec. 10?

Where did you shop for the groceries 
eaten the week before your illness?
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Question Type
Fill-in-the-blank Questions:

• Allow respondents to provide short answers in 
their own words.

• Yield qualitative data.
• Are most appropriate when possible response 

categories are too numerous to list.
• Are most appropriate when the question is 

measuring respondent characteristics versus 
attitudes, beliefs, or behaviors.

Question Type

Example:  Fill-in-the-blank Questions

County of residence _____

Age in years  ____

Number of children under age 18 in your 
household ____

Questionnaire Format
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Questionnaire Format

We will consider layout guidelines:

A. In general
B. For interviewer-administered 

questionnaires 
C. For self-administered questionnaires

General Guidelines:
Respondent Perspective

• Format page layout with a vertical flow 
from question to question and from 
response option to response option.

• Maintain “white space” on the page.

• Number every question.

General Guidelines:
Respondent Perspective

• Provide clear but brief instructions for 
survey completion.

• Arrange questions in a logical order.

• Use transitional cues for each subsection 
of questions (“The next series of  
questions will ask about . . . “).
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General Guidelines:
Respondent Perspective

• Use clear cues (text or arrows) to guide 
respondents through skip patterns.  

• Use consistent codes for response 
options.

• Indicate units for fill-in-the-blank 
questions.

General Guidelines:
Researcher Perspective

• Include a unique identification number so 
you can maintain confidentiality and link 
data when applicable.

• To reduce the difficulty of distinguishing 
between missing data and simply all “no”
responses to a categorical list of 
response options, consider alternative 
formatting.  

General Guidelines:
Researcher Perspective

Example:  standard question format
Where did you see published information about this 
free HIV screening? (check all that apply)

Billboard on subway
Doctor’s office
Local newspaper
Example:  alternative question format

Where did you see published information about this 
free HIV screening?

Billboard on subway Yes No
Doctor’s office Yes No
Local newspaper Yes No
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Format Guidelines
Interviewer 

Administered
Self-Administered

Format for interviewers’
navigation

Format for respondents’
navigation

Respondents are not
influenced by questionnaire’s 
appearance

Need eye-appealing format 
(survey length, font size, white 
space, and organization) 

Include detailed instructions, 
scripts, definitions, etc. for 
interviewers

Include only essential, 
succinct instructions or 
symbols for navigation

You are not finished yet. . . 

Pilot Test Questionnaires!

Pilot Test Questionnaires

• Are questions yielding the information that 
they are supposed to yield?

• Do respondents understand all wording?
• Do respondents interpret the questions the 

same way?
• Do closed-ended questions have a 

response option that applies to each
respondent?

• Are skip patterns followed correctly?
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Session III Summary

With an understanding of good questionnaire 
design principles, you will ask only about what 
you need to meet your research objectives.

In preparation for questionnaire design, you 
should have clear research objectives, list 
variables to be measured, identify an analysis 
plan, and consider cost and logistical aspects.

Session III Summary
Use a hypothesis generating questionnaire to 
explore all potential sources of infection, but with 
a small number of cases and no comparison 
group.

A hypothesis testing questionnaire literally tests 
a research hypothesis based on data collected 
via a hypothesis generating questionnaire. 
Include both cases and controls in the survey 
sample population. 

Session III Summary
The three broad question types are closed-
ended, open-ended, and fill-in-the-blank.

Key elements of question design are reliability, 
validity, specificity, simplicity, asking only one 
question, mutually exclusive answer choices, 
providing date / time references, and using 
response options that parallel existing data 
sources.

A well-formatted questionnaire minimizes 
respondent burden.
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