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Some Necessary Concepts

* Mode effects are differences in responses
between modes due to how items are
being measured

 Mode selection is differences due to who
IS being measured

* Mixed-mode designs can bias associations
between variables due to mode effects with
or without mode selection.

* This bias can be represented with Causal
Directed Acyclic Graphs (DAGs)
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How can the use of different modes of survey data collection
introduce bias? An introduction to mode effects using
directed acyclic graphs (DAGs)

Georgia D. Tomova*! ¢, Richard J. Silverwaod' ¢, Peter W. G. Tennant?3 g, Liam Wright!

I centre for Langitudinal Studies. University College Lendon, Londen, United Kingdom
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Abstract
Survey data are self-reported data collected directly from by a questi ire or an i iew and are used
in epi I Such data are ti it collected via a single mode (eg, face-to-face interview alone), but use of mixed-mode
designs (eg, offering face-to-face interview or online survey) has become more This i two key First,
individuals may respond di y to the same i ing on the mode; these due to are
known as “mode effects.” Second, different individuals may participate via different modes; i in sample it

between modes are known as “mode selection.” Where recognized, mode effects are often handled by straightforward approaches,
such as conditioning on survey mode. However, while reducing mode effects, this and other equivalent approaches may introduce

collider bias in the presence of mode selection. The existence of mode effects and the of naive c itioning may
be i in epi i This paper offers a simple introduction to these challenges using directed acyclic graphs
by exploring a range of possible data structures. We discuss the potential implications of using ¢ ionil or imputati based

approaches and outline the ges of bias for dealing with mode effects.

Keywords survey data, mode effects, mode selection, mixed-mode data

Introduction where multiple modes are used 57 This may happen concurrently,
g, where participants are given the ch of participating by [
pleting a web survey; or sequentially, eg, where
ipants are initally offered a web survey and non-responders
are followed up by a telephone survey, Longitudinal surveys may
additienally involve a change in mode over different waves.

There are several potential benefits to employing mixed-mode
asuringthe  gagy eollection, including reduced costs, by shifting respondents
same participants over time [eg, US Health and Retirement Study?; to a cheaper mode, and increased participation rates, by allowing
UK Millennium Cobort Study?#). They differ from other types of data participants to respond via their preferred mode.’ However, mixed-
il ely collected data  mode data collection may also introdurce unintended consequences,
wolve direct collec- In particular, it can introduce differences in the measurement of
s, Survey data can be collected in a variety of variables due 1o the differer
ways, for example, via a face-to-face, telephone, or video interview,
wia a self-completed paper questionnaire or web survey. The mea
through which data are collected is referred to as the survey “mode.

to-
Survey data are a type of self-reported data collected directly from

r wia a guest aire or an interview. Such data can be
collected cross

rsectionally at a single timepeint, at multiple time-
points from different groups of people (*repeat cross-sectional,” eg, US
nal Diet

e utilized in such as rou

from electronic health records, which do not
tion from responds.

wdes used. Systematic deviations in
T the observed values of a variable measured using different modes
5 are a lype of systematic measurement error (ie, information bias®),
" commenly referred to as a "mode effect™ (or “mede measurement

Tra ally, large surveys have employed a single preferred mode effect™ ). For example, some participants in the 2018 wave of the
of data collection. However, recently, there has been an increased Health and Retirement Study were randomly assigned to complete
transition towards “mixed-mode” “multimode”) data collection, cognitive functioning items by web rather than by telephone, and
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Damned if you do, damned if you don'’t

Mode
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Theory and Practice

 Mixed-mode data have been used and
will continue to be used.

* The indicator method may not resolve
bias and could increase it.

 But (relative) size of bias depends on:
« Strength of mode effects
* The mode split
« Strength of mode selection

» Association absent survey design
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Mode Effects in Practice: A Systematic Review

 Many mode effect experiments
have been conducted to
estimate mode effects (i.e.,
item means and proportions)

* Georgia systematically
reviewed 90 of these from
general population samples.

N
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SURVEY DATA COLLECTION
METHODS COLLABORATION

Survey Practice Guide 8:
When to anticipate mode effects
in mixed-mode surveys

Georgia D. Tomova, Richard J. Silverwood, Liam Wright
Centre for Longitudinal Studies, University College London

May 2026
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Mode Effects in Practice: A Systematic Review

Mode Characteristic

(Physical) Interviewer Presence

Recommendation / Finding

Most likely to introduce mode effects for sensitive items.
Consider self-completion.

Written (vs. Aural) Question Delivery

Expect mode effects to occur and explain in technical
documentation

Computer Assistance

Evidence not consistent enough to give clear recommendation

Self- or Interviewer-Completion

Highest risk of mode effects when transitioning between these

Paper vs. Electronic Self-Completion
Transcription

Low risk of mode effects

Interviewer Collection (vs. Mere Presence)

Consider using self-complete consistently

Uni itvof E University of Econom ic
nlverS|tyo SSex SOUthampton % ;:gezggaaICouncil
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Mode Effects in Practice: Simulations

* We now have DAGs to suavsv.\.'
represent bias from mixed | R 2
mode and empirical evidence
on size of mode effects

* \We can use this to simulate Working Paper 19:
data and observe the
conditions in which mode et it el el e
effects matter in practice. S T——

Centre for Longitudinal Studies, UCL

June 2026

Uni itvof E Universityof [ 74 48 Econom ic
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Mode Effects in Practice: Quantitative Bias Analysis

 The indicator method not resolved
bias from mixing modes.

* Other methods are required.

» Ongoing work: a tutorial on three
QBA methods for handling /
examining bias from mode effects

Uni itvof E University of Econom ic
nlverS|tyo SSeX SOUthampton ;:gezggaaICouncil

ID Mode CASP-6 Degree
1 TEL 4 0
2 WEB 5 1
3 TEL 5 1
4 WEB 7 0
5 TEL 3 0
6 WEB 6 0
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Mode Effects in Practice: Quantitative Bias Analysis

* The indicator method not resolved LD Riocel BREASEION BDEErCS
bias from mixing modes. 1 TEL 4 0
. 2 WEB ) 1
* Other methods are required.
3 TEL ) 1
» Ongoing work: a tutorial on three
_ 4 | WEB 7 0
QBA methods for handling /
- . ) TEL 3 0
examining bias from mode effects
6 WEB 6 0
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Mode Effects in Practice: Quantitative Bias Analysis

* The indicator method not resolved LD Riocel BREASEION BDEErCS
bias from mixing modes. 1 TEL 4 0
. 2 WEB ) 1
* Other methods are required.
3 TEL ) 1
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Mode Effects in Practice: Quantitative Bias Analysis

* The indicator method not resolved ID-~Mode = CASP-6 = Degree
bias from mixing modes. 1 TEL 4 0
2 WEB 5 1

* Other methods are required.

3 TEL ) 1
» Ongoing work: a tutorial on three
_ 4 | WEB 7 0
QBA methods for handling /
- . ) TEL 3 0
examining bias from mode effects
6 WEB 6 0
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Mode Effects in Practice: Quantitative Bias Analysis

 The indicator method not resolved

Mode

bias from mixing modes.
« Other methods are required.

« Ongoing work: a tutorial on three
QBA methods for handling /
examining bias from mode effects

Uni itvof E University of Econom ic
anGI’SItyO SSeX SOUthampton ;:gezgg;:ICouncil
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Mode Effects in Practice: Quantitative Bias Analysis

 The indicator method not resolved
bias from mixing modes.

« Other methods are required.

« Ongoing work: a tutorial on three
QBA methods for handling /
examining bias from mode effects

Uni itvof E University of Econom ic
anGI’SItyO SSeX SOUthampton ;:gezgg;:ICouncil

Mode

Quality of Life
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Mode Effects in Practice: Quantitative Bias Analysis

oo e ) & MODE EFFECTS DATABASE X + ~

<« > C @ O 8 cls-data.github.iojmode-effects-database/#mode-effects o L @sein C @ B © #H =

MODE EFFECTS DATABASE Intro  Mode effects Details of each study

Search:
Custom Search Builder
Add Condition
Show | 100 ~ |entries
Study Variable
Source Survey
Year of population Survey population Survey Sub- Variable
1D Study publication DOl category name profile sweep Country Category category type Variable
A All All All All All All All All All All All All
5749 Lietal. 2024 10,1016/ Cross- Youth US public and  Sweepin USA Behaviour Risk Binary Did not always
2024 jjadohealth.2023.10.032 sectional Risk private 2021 behaviour wear a seat belt
survey Behavior school (%)
Survey students in
(YRBS) grades 9-12
in the 50
states and
the District of
Columbia
Showing 1-100 of 4113 results Previous 23 4|5 | .| 42| Next Resetfilters  Sweepin USA Behaviour  Risk Binary ¥ Download
1IN hakaubianes  dasame a e #+ bl

University of - https://cls-data.github.io/mode-effects-database/
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Mode Effects in Practice: Quantitative Bias Analysis
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Recommendations

Try to reduce mode effects a priori if you can.
Do not give blanket advice for data users to use the indicator method.

Recommend that data users consider relevant causal structures for their
particular research question .

o  Point them to tools and theory on how to reason about this.
Consider QBA methods to handle / examine mode effects post hoc.

Epistemic hygiene: Don’t assume a mixed-mode design can’t explain a
specific association. Don’t assume it can either.

. itvof E University of Econom ic
nlverS|ty orEssex SOUthampton % s:g;:z;la::ouncil 3 2



SURVEY .| - "~
FUTURES'

SURVEY DATA COLLECTION
METHODS COLLABORATION

llam.wright@ucl.ac.uk

Uni itv of E University of Economic
nerstyofEssex - (g)Southampton |12 S0 e e

.yclL| l’u.sber N Al verian¥ Ao

University  UNIVERSITY OF LEEDS {1 | yniversite de Lausanne WARWICK

CITY o LoNDON ScHo0L MANCHE\TER " " National Centre ~ ‘4 CENTRE FOR Office for
PotmonL 86 for Social Research - METHODS National Statistics



mailto:liam.wright@ucl.ac.uk

	Slide 1: Mode Effects in Practice
	Slide 2: Some Necessary Concepts
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Damned if you do, damned if you don’t
	Slide 16: Theory and Practice
	Slide 17: Mode Effects in Practice: A Systematic Review
	Slide 18
	Slide 19: Mode Effects in Practice: A Systematic Review
	Slide 20: Mode Effects in Practice: Simulations
	Slide 21
	Slide 22
	Slide 23: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 24: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 25: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 26: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 27: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 28: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 29: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 30: Mode Effects in Practice: Quantitative Bias Analysis
	Slide 31
	Slide 32: Recommendations
	Slide 33: liam.wright@ucl.ac.uk

