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Panel Conditioning Defined

• Generally refers to the reactivity of survey respondents in some way to their 
continued participation in a panel study:

• Prior exposure to 

– Survey design

– Survey content

– The very event of being interviewed itself

– Etc.,…

• May stimulate or influence

– Subsequent respondent behaviour

– The response process at subsequent interviews

(Sturgis, Allum, and Brunton-Smith 2009; Brannen 1993; Kalton and Citro 2000; 
Waterton and Lievesley 1989; others)
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Conditioning effects (may) depend on outcome of 
interest

• Decline in rates over life of panel (Neter & Waksberg 1964; Cohen & Burt 1985; 
Thornberry 1989; Cantor 2008; others)
– Telescoping; Learning; Acquiescence

• Increase in rates over life of panel (Ferber 1953)
– Telescoping; Improved motivation

• Reduced variance in attitude items (Sturgis et al 2009; Waterton & Lievesley 1989; 
Glock 1952; others)
– Crystallisation; Freezing of attitudes to remain consistent

• Induce formation of attitude or opinion (Bridge et al 1977)
– Raise salience of issues

• Reduced item non-response (Waterton & Lievesley 1989)
– Lessening of social desirability; Improved motivation

• Change in behaviour (Claussen 1968; Bartels 1999; Battaglia et al 1996; Wilson & 
Howell 2005; Veroff et al 1992; Brannan 1993)
– Interview as stimulant/catalyst; Change in self-concept; Forementioned effects on 

attitudes which generate changed behaviour
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Gaps in literature

• Accuracy of reported facts

– Many studies of report with reference periods, e.g., DIY expenditure, 
employment, doctor visits, etc.,…

– Some studies of attitudes

– Little work on studying statuses or other factual information

• Generalised change in behaviour

– Prior work has focused on behaviour with a clear link between survey content 
and outcome, e.g., voting, immunisation, seeking diagnosis of health 
condition

– Little has examined whether content is associated, generally, with behavioural 
change.
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Experimentation in Panel Conditioning Research is 
Rare

• Most frequently, researchers compare a fresh cross-section to panel data collected 
in the same period

– But, confounds sample survey conditions, survey design, sample design and 
procedures, and questionnaire content itself

• Or, researchers compare rotation groups to one another at different points in the 
rotation sequence

– Though identical survey conditions, design, sample design and procedures, 
this approach is limited in covariates for explanation

• Or, researchers conduct within sample investigations with effects derived from 
theory

– Cannot distinguish conditioning effects from other effects in models

• Literature search yielded only one paper involving experimental data

– Bridge et al (1977)

– Examined the effects of panel content on opinion formation
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The Understanding Society-Innovation Panel

• A general purpose household panel study covering a diversity of topics including 
family life, fertility, health, education, labour market activity, political engagement, 
values and attitude.

• A separate and unique sample and study design, UKHLS called the “Innovation 
Panel”

• Dedicated to methodological research relevant for improving the quality of 
longitudinal resources

• PAF sample of Great Britain south of the Caledonian Canal

• Wave 1 achieved interviews in 1,489 households (2,393 eligible adults aged 16+)

• Wave 2 achieved interviews in 1,122 households (1,870 eligible adults aged 16+)

• Analysis of balanced panel over Waves 1 and 2
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Intersection of Data, Research Questions, and 
Hypotheses

• At Wave 1 – to maximise content while minimising response burden…
– Half the sample was asked to self-report height and weight
– Half the sample was asked for views on climate change

• The Wave 1 design suggested the following panel conditioning questions…
– To what extent is respondent behaviour influenced by continued survey 

participation?
– To what extent is response accuracy improved as a result of panel conditioning?

• Therefore, at Wave 2
– Full sample asked for height and weight
– Full sample asked about environmentally related behaviour

• Hypotheses
– If exposure to content crystallises behaviour, then conditioned sample should 

demonstrate less variant environmental behaviour
– If exposure to content improves motivation to provide accurate information, then 

known biases in height and weight should be attenuated over life of panel
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Environmental Behaviour

• Evidence seems to suggest that asking about specific behaviours induces them:
– Voting intentions  voting (Claussen 1968; Kraut & McConahay 1973; Yalch

1976; Bartels 1999)
– Immunisation of children  obtaining up-to-date immunisations (Battaglia et 

al 1996)
– Whether has arthritis  going to doctor and getting diagnosed (Wilson & 

Howell 2005)
• Evidence seems to suggest that attitudes become less variant over life of a panel 

(Sturgis et al 2009)
• Supposing there is a link between attitude formation and behaviour (Ajzen & 

Fishbein 1980)…
• … then if we ask someone to form an opinion about something and then check 

their behaviour on a related matter, will that behaviour be affected?
• Hypothesis:  If survey content induces attitude formation, then conditioned 

respondents should exhibit more internally consistent behaviour than 
unconditioned respondents.
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Measures
In Wave 1 – ½ of sample were asked…
• People in UK need to change way of life 

for future generations to have a good 
quality of life & environment 
(Agree/Disagree)

• “I” need to change way of life for future 
generations to have good quality of life & 
environment (Agree/Disagree)

• Need to reduce carbon emissions affects 
what respondent does (Frequency)

• Flooding caused by climate change will 
occur in low-lying countries (Yes/No)

• Flooding caused by climate change will 
occur in the UK (Yes/No)

• Climate change will cause food shortages 
in India/Africa (Yes/No)

• Climate change will cause food shortages 
in UK (Yes/No)

• UK affected by climate change within 30 
years (Yes/No)

• UK affected by climate change within 200 
years (Yes/No)

In Wave 2 – Full sample were asked …

• Response options: Always, Very Often; 
Quite Often;  Not Very Often;  Never

• Frequency of:

– Leaving TV on stand-by for the night

– Switch lights off in rooms not used

– Keep tap running while brush teeth

– Add cloths rather than turn-up heat 
when cold

– Not buy product with too much 
packaging

– Buy recycled paper products

– Use own shopping bag

– Use public transport rather than car

– Walk/cycle short journeys

– Car share

– Take fewer flights were possible
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Little effect of conditioning on individual items
Item

Design Based Test of Association with 
Treatment

Leave TV on Standby F(2.90, 344.57) = 1.2684 Pr = 0.285

Turn lights off in rooms not in use F(2.87, 341.74) = 0.3463 Pr = 0.783

Let tap run when brush teeth F(2.95, 351.56) = 0.1097 Pr = 0.953

Put on cloths instead of turn  up heat F(2.90, 344.85) = 0.6805 Pr = 0.560

Not buy something because of packaging F(2.92, 347.43) = 0.8411 Pr = 0.469

Buy recycled paper F(2.85, 338.69) = 0.4280 Pr = 0.723

Take shopping bag F(2.91, 346.87) = 0.7256 Pr = 0.533

Use public transport when can F(2.88, 342.40) = 0.5350 Pr = 0.651

Walk or cycle for short journeys F(2.91, 345.82) = 1.7169 Pr = 0.165

Car share F(2.91, 346.08) = 1.9052 Pr = 0.130

Take fewer flights if possible F(2.94, 349.49) = 2.7436 Pr = 0.044
Notes: Response options “Very Often” and “Quite Often” collapsed into single category.  Cross-
tabulations are corrected for survey design effects.
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Conditioning effects scale reliability

Cronbach’s α

All 11-Items

Unconditioned group only 0.596

Conditioned group only 0.497

Pooled treatment groups 0.553

10-Items (excl. “Car Share”)

Unconditioned group only 0.600

Conditioned group only 0.502

Pooled treatment groups 0.557
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Conditioning effects the variance of the green 
behaviour scale

Scaled on pooled sample

Mean St Err St Dev

Unconditioned -0.018 0.016 0.477

Conditioned 0.021 0.015 0.432

Scaled on un-pooled sample, then combined

Mean St Err St Dev

Unconditioned 0.0008 0.016 0.472

Conditioned 0.001 0.015 0.437
Note: Upper panel reflects a scaling of green 
behaviour on pooled treatments; Lower panel 
reflects scaling on each treatment separately 
and then combined into single variable.  Both 
calculations are standardised.

Scaled on 
pooled sample

Scaled on un-
pooled sample, 
then combined

f (df) 1.22 (862, 833) 1.17 (862, 833)

Pr (F > f) 0.002 0.011

H0: Ratio of SD(Cond) to SD(Uncond) = 1

Ha: Ratio of SD(Cond) to SD(Uncond) > 1
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Height & Weight

• Validation work suggests that response bias is in favour of socially acceptable 
ideals (Rowland 1990; Spencer et al 2002), generalised as …

– Women under-report weight, particularly heavier women

– Men over-report height, particularly shorter men

• Also, validation work finds a tendency for rounding in weight, particularly for 
heavier respondents

• The IP has no validation data, yet if content conditioning improves accuracy, then 
various hypotheses should hold:

– Conditioned women should report being heavier

– Conditioned men should report being shorter

– Conditioned respondents should be less likely to round in reporting weight
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Conditioning effects on non-response and recent 
weighing

Height NR Weight NR Recent Weighing

I II III IV V VI

Treatment 
-1.136 -0.704 -0.459* -0.138 0.029 -0.171

(0.813) (1.259) (0.259) (0.600) (0.110) (0.170)

Female
0.391 0.590 1.258*** 1.431*** 0.098 -0.083

(0.622) (0.808) (0.356) (0.437) (0.107) (0.153)

Treatment 
* Female

-0.736 -0.414 0.367 *

(1.731) (0.659) (0.216)
NOTE: Models are logistic regressions, predicting non-response or recent weighing.  Age and 
education are controlled in models.  Standard errors, in parentheses, are corrected for clustering 
within PSUs.

* p < 0.10; ** p < 0.05; *** p < 0.01
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Conditioning effects on self-reported weight
Women Men

I II III IV V VI

Treatment
1.924

(2.115)
0.602

(1.419)
-1.657
(1.536)

-2.882
(2.420)

-0.503
(1.641)

-0.056
(2.315)

Underweight vs Normal
-28.769***

(2.188)
-30.641***

(3.064)
-38.560***

(3.391)
-37.200***

(7.028)

Overweight vs Normal
26.267***

(1.361)
23.939***

(1.654)
30.061***

(1.330)
29.931***

(1.957)

Obese vs Normal
66.398***

(2.619)
64.759***

(4.203)
67.126***

(2.852)
68.464***

(3.790)
Treatment * Underweight 
(vs Normal)

3.957
(4.066)

-2.121
(7.510)

Treatment * Overweight 
(vs Normal)

4.676**
(2.349)

0.246
(3.037)

Treatment * Obese (vs
Normal)

3.133
(4.955)

-3.003
(5.465)

NOTE: Models are OLS regressions, predicting weight in pounds (reports in stones or kilos converted 
to pounds).  Age and education are controlled in models.  Standard errors, in parentheses, are 
corrected for clustering within PSUs.

* p < 0.10; ** p < 0.05; *** p < 0.01
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Conditioning effects on rounding
Stones Kilograms

I II III IV V VI

Treatment
0.104

(0.177)
-0.027
(0.120)

-0.495
(0.524)

-1.356**
(0.657)

-0.741
(0.465)

0.637
(2.123)

Female
0.421**
(0.171)

0.295**
(0.128)

0.291**
(0.128)

-0.430
(0.601)

0.119
(0.425)

0.097
(0.430)

Treatment * 
Female

-0.241
(0.232)

1.385
(0.896)

Weight in Stones
0.105***
(0.030)

0.103***
(0.029)

0.083**
(0.035)

Treatment * 
Weight (stones)

0.041
(0.044)

Weight in Kilos
0.021*
(0.011)

0.020*
(0.011)

0.026**
(0.012)

Treatment * 
Weight (kilos)

-0.017
(0.026)

NOTE: Models are logistic regressions predicting rounding defined as preferring digits 0/7 if 
reporting in stones or 0/5 if reporting in kilos.  Age and education are controlled in models.  
Standard errors, in parentheses, are corrected for clustering within PSUs.

* p < 0.10; ** p < 0.05; *** p < 0.01
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Conditioning effects on height

Women Men

Treatment 0.177*
(0.099)

0.010
(0.158)

-0.110
(0.127)

0.132
(0.175)

Below Median Height -4.231***
(0.108)

-4.408***
(0.170)

-4.475***
(0.128)

-4.205***
(0.185)

Treatment * Below 
Median Height

0.360
(0.234)

-0.538*
(0.285)

NOTE: Models are OLS regression predicting height in inches (centimetre reports converted to 
inches).  Age and education are controlled in models.  Standard errors, in parentheses, are 
corrected for clustering within PSUs.

* p < 0.10; ** p < 0.05; *** p < 0.01
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Conditioning effects on Body Mass calculations
I II

Underweight vs
Overweight

Treatment
0.023

(0.405)
0.647

(0.841)

Female
1.363***
(0.472)

1.808**
(0.761)

Treatment * Female
-0.775
(0.941)

Normal vs Overweight
Treatment

0.025
(0.144)

0.022
(0.191)

Female
0.542***
(0.118)

0.530***
(0.166)

Treatment * Female
0.027

(0.246)
Obese vs Overweight

Treatment
-0.017
(0.169)

-0.285
(0.210)

Female
0.288**
(0.143)

0.035
(0.213)

Treatment * Female
0.515*
(0.289)

NOTE: Models are multi-nomial logit regression predicting body mass categorisation.  Age and 
education are controlled in models.  Standard errors, in parentheses, are corrected for clustering 
within PSUs.

* p < 0.10; ** p < 0.05; *** p < 0.01
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Issues for Discussion

• Generally
– What sort of arguments might data like these best be used to test?
– What is the best way to analyse data such as these?

• Environmental Behaviour
– Scale has noise, but how best to analyse environmental data?
– Why might conditioned respondents have lower scale reliability than 

unconditioned respondents?  Is this difference significant, statistically or 
theoretically?

– Any other methods with these data to show polarisation and crystallisation of 
behavioural outcomes as a function of prior survey content?

• Height & Weight
– What’s missing from the analysis?
– Is the data presented convincing at all?
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