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Non-technical summary

The panel surveWnderstanding Society is a major new resource for economic and
social research. It is an important source of mi@ion on people’s perceptions of
their own wellbeing, and is widely used for polioysearch. Survey questions on
subjective wellbeing are contentious, and somearebers and policy commentators
are sceptical about their ability to reveal ‘trdevels of wellbeing. A commonly-
expressed objection is that the responses to qusstdf this kind are unduly
influenced by apparently minor details of survegidge, such as question wording,
method of delivering the question, and contexhefinterview.

One of the innovative features binderstanding Society is that part of the sample
(known as thdnnovation Panel or IP) is reserved for experimental work to examine
methodological issues such as this. We have usedsdéitond wave of théP,
conducted in 2009, to carry experiments desigoeavestigate the influence of these
design details on responses to questions aboubugrilomains of satisfaction:
specifically the respondent’s satisfaction with ls her state of health; family
income; available leisure time; job; and with liverall. Each of the sampled
households (which had initially been randomly seledor inclusion in thdP) was
randomly assigned to one of ten experimental treatngroups, each of which
received a different ‘treatment’, consisting ofitiedtent version of question wording,
method of asking questions, ordering of questiamsyse of visual aids (such as
showcards or computer displays).

We find strong evidence that some of these diffegenin survey design have an
influence on the responses that interviewees givbd satisfaction questions and on
the results of analyses made using the data freriPth

The three main conclusions are as follows.

(1) Certain aspects of survey design, such as teatey privacy achieved through

computer-based self completion questions and satalsl of question wording and

format, have a large and significant effect onpgh#ern of responses given by survey
participants.

(2) The responses made by women appear to be rtrorgly influenced by these
design features than those made by men.

(3) When the data are used in an attempt to undbeerelationship between personal
circumstances and satisfaction, the research fysdihat result are not very robust, in
the sense that apparently small differences ingdefgatures of the survey can make
an important difference to the conclusions. Thipasgticularly so for estimates of the
influence of health, income, gender, family sized dmours of work on various
domains of satisfaction. This happens because @aopmifferent circumstances are
influenced in different ways by these design fesgurcausing distortion of the
relationship that we find in the data. The beharablbasis for these heterogeneous
effects is unclear, so this is a challenge forreitmethodological research.
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Abstract

We analyse the results of experiments on aspects of the design of questionnaire and interview
mode in the 2009 wave of the new UK Understanding Society panel survey. The randomised
experiments relate to job- and life-satisfaction questions and vary the labeling of response
scales, the mode of interviewing and the location of questions within the interview. We find a
highly significant impact of these design features on the distributions of reported satisfaction
in various life domains and some important impacts on the findings from conventional cross-
section models of satisfaction.
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1 Introduction

It is well established in the survey methods literature that the way you ask a question may
have a big influence on the answer that you get. Although there has been recent interest
in reliability issues for subjective wellbeing data (Kristensen and Westergaard-Nielsen 2007
and Krueger and Schkade 2008), the economics literature on happiness and wellbeing has
largely neglected the influence of survey design and context and its possible implications
for data analysis. However, Conti and Pudney (2010) recently analysed quasi-experimental
evidence arising from variations over time in the design of job satisfaction questions in the
British Household Panel Survey (BHPS), finding evidence of a substantial influence of the
design of questions and response scales, the mode of interview and the interview context
on the distribution of reported satisfaction. One of the most striking aspects of the BHPS
evidence is the significantly different impact that survey design features have on the response
behaviour of men and women and the consequent large distortions that may be induced in

research findings on gender differences in the determinants of job satisfaction.

Our aim in this paper is to explore this issue further using evidence from a randomised
experiment in the successor to the BHPS, called Understanding Society (USoc) and to expand
the scope of the work by considering several domains of life satisfaction in addition to job

satisfaction and a wider range of variations in survey design.

2 Experimental design

2.1 Treatment groups and survey mode

USoc is a new, very large-scale, household panel survey, which will absorb the BHPS sample
from the 2010-11 wave onwards. The design of USoc differs in many ways from that of
BHPS and one of its innovative features is the existence of a 1500-household sub-panel,

known as the Innovation Panel (IP), reserved exclusively for experimental work. Fieldwork



for the second wave of the IP was conducted in April-June 2009, and included experiments
to investigate the impact of question design, interview mode and position of questions within
the interview, using random assignment of households to treatment groups. This proceeded
in two stages. First, households were assigned (in the ratio 2:1) to groups interviewed by
Computer-Assisted Telephone Interviewing (CATI) or alternatively face-to-face (F2F) during
an interviewer visit to the home. During F2F interviews, most questions were delivered by
Computer-Assisted Personal Interviewing (CAPT), but Computer-Assisted Self-Interviewing
(CASI) was used for the satisfaction questions in a randomly-assigned subgroup. There were
also independent assignments to treatment groups formed by varying question design and
position of the question within the interview. As part of the design, for assignments that
would have resulted in a requirement to administer by CATI a question that was in fact
infeasible by telephone (because it required a showcard or reading of a long list of allowable
responses), the closest feasible approximation to the allocated treatment was substituted.
Finally, in some cases telephone contact was unsuccessful, in which case the household was
instead interviewed F2F if that proved possible. The resulting treatment groups A-J (defined
on an intention-to-treat basis) are detailed in Table 1. Note that individuals within the same
household always received the same experimental treatment. In total, 1,788 individuals in
1,100 households were asked the life satisfaction questions, 841 were interviewed by CAPI or
CASI during interviewer visits and 947 by telephone. There were no variations in question
position within the interview for job satisfaction, so four combined treatment groups (C+G),
(D+H), (E+I) and (F+4J) were used alongside groups A and B for the job satisfaction

experiments. Full details of question structure and placement are given in the next section.



Table 1 Experimental treatment groups

Interview Response Position of | Sample n!
Group mode scale question | F2F? CATI
Job satisfaction and Life satisfaction questions
A CASI Full labels: 1-stage Late 167 0
B CASI Polar labels Late 136 0
C CAPI+showcard Full labels: 1-stage Late 55 0
D CATTI? Full labels: 2-stage Late 78 301
E CAPI+showcard Polar labels Late 69 0
F CATI? Polar labels Late 68 323
Life satisfaction questions only
G CAPI+showcard Full labels: 1-stage Early 65 0
H CATT? Full labels: 2-stage Early 67 145
I CAPI+showcard Polar labels Early 56 0
J CATI3 Polar labels Early 69 167

1 Nos. of responses to question on overall life satisfaction; 2 F2F = CAPI or CASI; 3 CAPI substituted in some cases

2.2 Design of questions and response scales

Questions were asked sequentially for three aspects of life satisfaction, using (for all groups

except D and H) the following format:

How dissatisfied or satisfied are you with the following aspects of your situation:
(a) your health; (b) the income of your household; (c) the amount of leisure time

you have.

These three domain-specific questions were followed by an overall assessment:

Using the same scale, how dissatisfied or satisfied are you with your life overall?

For groups C, E, G and I, a fully-labeled showcard specified response options in a vertical
list ordered from top to bottom as: 7 Completely satisfied; 6 Mostly satisfied; 5 Somewhat
satisfied; 4 Neither satisfied nor dissatisfied; 3 Somewhat dissatisfied; 2 Mostly dissatisfied;
1 Completely dissatisfied. For groups A and B, the questions were administered by the more

private Computer-Assisted Self-Interviewing (CASI) method, and the seven alternatives were



displayed horizontally across the screen of a laptop computer for selection directly by the
respondent. Polar-point labeled variants of the question (groups B, E and I) omitted the
textual labels from options 2 to 6. If the polar-labeled response scale was communicated

orally, explanations of the two extreme points were read out by the interviewer.

Treatment groups D and H received a question designed specifically for telephone in-
terviewing, for which a showcard would have been impossible and a single question with
full list of responses was judged impractical. The question is fully-labeled, with a two-stage

structure:

(i) How dissatisfied or satisfied are you with your life overall? Would you say

you are... (1 Dissatisfied; 2 Neither Dissatisfied nor Satisfied; 3 Satisfied)

(i) [If dissatisfied or satisfied...] And are you Somewhat, Mostly or Completely

[Satisfied / Dissatisfied] with your life overall? (1 Somewhat; 2 Mostly; 8 Com-

pletely)

In addition to the life satisfaction questions, people in employment or self-employment

were also asked about their job satisfaction. The standard one-stage question was:

All things considered, which number best describes how dissatisfied or satisfied

you are with your job overall?

The same 1-7 response scale and labeling options were used as for the single-stage life satis-

faction questions. For groups D and H, the two-stage formulation was:

(i) All things considered, would you say that you are dissatisfied, neither dissat-

isfied nor satisfied, or satisfied with your job overall?

(7) [If dissatisfied or satisfied...] And would you say that you are you Somewhat,

Mostly or Completely [Satisfied / Dissatisfied] with your present job overall?
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Life satisfaction questions were either asked early (about 25% of the way through the
interview, following a block of questions on transport mode choices) or late (about 95% of the
way through the interview, following questions on political affiliation and values). The job
satisfaction question was always asked shortly after mid-interview, following a section dealing

with employment or self-employment details, including occupation, hours and earnings.

3 The impact of survey design on data distributions

We begin by testing the hypothesis that there is no difference in the distribution of the
satisfaction variable between treatment groups, or between combinations of treatment groups
defined by a particular characteristic of the interview mode or question design, using the
nonparametric Kruskal-Wallis (K-W) test, the P-values for which are presented in Table 2.
In view of Conti and Pudney’s (2009) findings on gender differences, we carry out these tests
separately for men and women. To avoid sample dependence, only one male and one female
is selected (randomly) from households with multiple male or female members. The overall
test of the hypothesis of identical response distributions across all treatment groups (row 1
of Table 2) yields significant (at the 5% level) results for all except the income satisfaction
variable among women. For men, the only significant differences are for satisfaction with
life overall and job satisfaction. Using a Bonferroni adjustment for multiple testing across
the five satisfaction variables, we would find significant evidence of survey design impacts
for women but not for men (at an overall 5% significance level). To indicate the possible
source of these response differences, we also calculate K-W tests for contrasts focusing on
response labeling, interview privacy, question structure, question placement and interview

mode, which suggests several conclusions.

First, the early or late positioning of questions within the questionnaire is not associated
with any significant shifts in the response distribution. This is in contrast to the large ques-

tionnaire context effects that have been found in many other survey applications (Schuman



and Presser 1981, Tourangeau 1999) and the evidence of respondent fatigue which may affect
responses late in the interview (Herzog and Bachman 1981, Helgeson and Ursic 1994). Note
that we do not investigate the ordering of individual questions within the satisfaction mod-
ule — something that has been found to influence respondents’ interpretation of satisfaction

questions (Schwarz et al 1991, Tourangeau et al 1991).

Second, we find that the labeling of points on the response scale has a significant impact on
the pattern of responses, in line with much other evidence in the survey methods literature
(Weng 2004), and we also confirm Conti and Pudney’s (2010) finding for the BHPS job

satisfaction questions that this effect is larger for female respondents than for males.

Third, the method of question delivery (CAPI v CASI and CAPI/CASI v CATI) has a
significant impact for women in relation to satisfaction with leisure, life overall and job but,
for men, the result is significant only in one case (CASI v CAPI for satisfaction with life
overall). It is hard to interpret these mode effects, since they involve differences in several
dimensions, including the format of visual display of the response scale (Jenkins and Dillman
1997), the degree of respondent privacy and presence of an outsider (the interviewer). Privacy
and the social desirability of alternative responses are especially important for sensitive issues
(Hochstim 1967, De Leeuw 1992, Aquilino 1997) and a further important factor may be a
desire by some individuals to maintain a bargaining position within the family, rendering
some satisfaction questions sensitive in oral interviews where other family members may be

within earshot (Conti and Pudney 2010).

Fourth, there is a significant difference between the response distributions produced by
the one-stage and two-stage question structures, again much more significant for women (all
satisfaction variables except income) than for men (job satisfaction only). There has been
some debate about the use of two-stage branching (or unfolding) question structures, some

authors finding better reliability for them (Krosnick and Berent 1993),! while others have

Note that differences in question structure were confounded with labeling differences in the Krosnick-
Berent study of test-retest reliability. I would also argue that test-retest reliability should be seen as a



found that some respondents are unable to interpret the question in the intended manner

without access to the full range of allowed responses (Hunter 2005, p.10-11).

Overall, it is striking that women’s response behaviour appears more sensitive than men’s
to multiple aspects of the interview process, although the behavioural basis for these differ-
ences is not clear. Whatever the source, the implications for the analysis of gender differences

are potentially serious.

Table 2 Kruskal-Wallis tests for equality of response distributions (unadjusted P-values)

Health Income Leisure Life overall Job

Group Women Men | Women Men | Women Men | Women Men || Women Men
All 0.031 0.187 0.105 0.367 0.030 0.112 0.000 0.011 0.003 0.036
CASI v CAPI 0.119 0.348 0.248 0.387 0.013 0.115 0.001 0.021 0.002 0.519
Labeling 0.015 0.290 0.032  0.795 0.007 0.570 0.002 0.109 0.003 0.173
1- v 2-stage 0.013 0.711 0.137  0.959 0.001 0.270 0.000 0.126 0.000 0.031
Early v late 0.702 0.166 0.650 0.065 0.463 0.559 0.643 0.144 - -
CAPI/CASI v CATI 0.167 0.174 0.382  0.838 0.042  0.269 0.001  0.906 0.044 0.136

What form do the significant impacts take? Table 3 presents summary statistics for each
of the five satisfaction variables, denoted Yy, Y7, Y7, Yo and Y] for health, income, leisure,
life overall and job respectively: the sample mean and the sample proportions of the events
Yy > 6 (“mostly or completely satisfied”) and Y; = 7 (“completely satisfied”) for domain
d.? Note that many researchers have used a binary indicator of the event Y; > 6 as the
dependent variable in models of satisfaction. The differences in response distributions across
treatment groups turn out to be quite complex. For three of the four contrasts the sign of the
difference in the mean is uniform across all five satisfaction variables. Polar-point labeling,
CAPI/CASI interviewing and one-stage question design tend to reduce the mean level of

reported satisfaction relative to the alternatives of full labeling, telephone interviewing and

measure of consistency over time rather than a true statistical reliability measure such as absence of bias or
MSE.

2We do not give a gender breakdown of Table 3, but there are few qualitative differences in the conclusions
for the male and female samples (details available from the author).



two-stage question wording. The effect is less clear for CASI v CAPI, where the differences

go in different directions for health and income than for leisure, life overall and job.

These relatively uniform differences in the mean conceal complex differences in the un-
derlying response distributions. Consider the case of response category labeling: the effect
of polar-point labeling is, as expected, to increase substantially the proportion of extreme
(Yy = 7) responses, for each of the five satisfaction variables, since the label draws the eye
towards the extreme point. However, this is not a simple shift of probability from Y; =6 to
Y, =7, since there is also a large reduction in the sample proportion of Y; > 6 for all satisfac-
tion domains. Figure 1 shows the difference in distributional shape, for the example of overall
life satisfaction, and it is evident that polar-point labeling tends to increase the sample pro-
portion of Yy =5 (“somewhat satisfied”) alongside the reduction for Y; = 6 and increase for

Y, =7. This complex of differences does not have any obvious simple interpretation.

Table 3 Summary statistics by treatment group

Summary Labeling Privacy Mode Structure
statistic Full Polar | CASI CAPI | F2F Tel | 1-stage 2-stage
Health satisfaction
Y 533 5123 | 522 516 | 518 5.35 5.26 5.30
P(Yyg >6) | 0.653 0.504 | 0.566 0.547 | 0.554 0.561 0.540 0.593
P(Yg=7) | 0.161 0.217 | 0.152 0.235 | 0.205 0.249 0.204 0.277
Income satisfaction
Y; 4.84 470 | 4.74 4.71 | 472 479 4.74 4.80
P(Y; >6) 0.455 0.342 | 0.414 0.397 | 0.403 0.386 0.370 0.441
P(Yr="7) 0.108 0.129 | 0.099 0.157 | 0.136 0.138 0.124 0.163
Leisure satisfaction
Yy 5.02 4.94 4.84 4.97 | 4.92 5.17 4.96 5.24
P(Yr, >6) |0.493 0.439 | 0439 0.494 | 0.474 0.517 0.453 0.584
P(Yp,=7) |0.203 0.276 | 0.193 0.284 | 0.250 0.299 0.258 0.312
Overall satisfaction
Yo 557 548 | 5.30 556 | 5.47  5.67 5.51 5.71
P(Yo>6) | 0.685 0.579 | 0.546 0.647 | 0.610 0.665 0.605 0.707
P(Yo=7) |0.164 0.224 | 0.152 0.252 | 0.215 0.259 0.209 0.297
Job satisfaction
Y; 527 520 | 5.08 523 | 5.17 5.49 5.22 5.57
P(Y;>6) | 0.586 0.481 | 0.520 0.544 | 0.535 0.580 0.508 0.656
P(Y;=7) |0.130 0.207 | 0.162 0.216 | 0.195 0.267 0.187 0.320




Use of a two-stage rather than one-stage question design also produces uniform differ-
ences for each of the three summary measures. It generates a higher mean response and a
substantially higher frequency of Y; = 7 responses but, in contrast to polar-point labeling, it
also produces the anticipated increase in the Yy > 6 frequency. Inspection of the empirical
distribution (Figure 1) suggests an interpretation of this as the result of an aversion to the
lowest response point at each stage of questioning, causing avoidance of Y; = 5. There is also
an increase in the Yy = 4 frequency, corresponding to the “neither dissatisfied nor satisfied”
response at stage 1, reflecting the well-known bias in favour of the central category in scales

involving a neutral central point.
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Figure 1  Distributions of responses to overall life satisfaction question:
Full v polar labeling; and 1-stage v 2-stage design

The CASI v CAPI and F2F v Telephone contrasts do not generate uniform differences
across satisfaction domains, except for the sample proportion of the extreme “completely

satisfied” response, which is increased by the use of CAPI rather than CASI and by telephone



rather than F2F interviewing. In all but one case (satisfaction with income), telephone
interviewing also increases the proportion of “completely” or “mostly satisfied” responses.
The empirical distributions for CASI v CAPI and F2F v telephone for the example of overall

life satisfaction are shown in Figure 2.
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Figure 2  Distributions of responses to overall life satisfaction question:

CASI v non-CASI; and CAPI/CASI v telephone
4 The impact of survey design on models of satisfaction

The demand for data is a derived demand — we are interested in data only because of the
research results that can be produced from them. Much of the survey methods literature
ignores this fundamental point and concentrates on the impact of design features on the
statistical reliability of relatively simple summary measures computed from the data. In
contrast, most applied researchers are interested in the statistical relationships between vari-
ables, using models which represent some conditional distribution in the data. In the research

literature on wellbeing, this type of modeling takes the form of relationships between sat-
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isfaction as a dependent variable and a large set of covariates describing the individual’s
characteristics and circumstances (see Van Praag and Ferrer-i-Carbonell 2004, and Clark et
al 2008 for surveys). Typical analysis methods include ordered probit, linear regression and
binary probit. We apply these modeling approaches and investigate the impact of experi-
mental variations in survey design on the estimates. The covariates used in these models are
intended to be broadly representative of those appearing in the published literature and are

described in Appendix Table Al.

As a first step, we test for the significance of design features by adding treatment group
dummy variables as additional covariates. Appendix Tables A2-A4 give gender-specific re-
sults for the five satisfaction variables, using ordered probit, linear regression and binary
probit for the event Y; > 6. In terms of the influence of personal and household characteris-
tics and circumstances, the findings from this modeling exercise are mostly quite standard.
Satisfaction generally increases with health; there is a U-shaped age profile; broken relation-
ships and cohabitation rather than marriage are associated with lower satisfaction; members
of non-white minorities report lower satisfaction; unemployment has a large negative impact;
the arrival of a new child is associated with lower satisfaction (particularly with income and
leisure); and there is a negative satisfaction-education gradient. However, these effects are

not always statistically significant, owing to the small sample sizes in some treatment groups.

Two features invite comment: first, for health status, we use a rich set of covariates: a
categorical self-assessment of general health (represented as a set of category-specific dummy
variables), a binary variable for the existence of a self-reported disability or difficulty with
basic activities, and a dummy recording the existence of a past diagnosis of one or more
of a set of serious illnesses, including diabetes, heart disease, cancer, etc. For satisfaction
with health, all of these variables have significant coefficients, with a surprising positive
effect for diagnosed illness — suggesting that a formal diagnosis (and the treatment that

goes with it) has some reassuring effect. For other domains of satisfaction, only self-assessed
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health status is ever significant and the two other health variables have been dropped from
the reported models. Second, income effects are represented by gross household income
per head and the respondent’s personal income as a share of the household total. For all
satisfaction domains except the job, the only significant income effect is a negative impact of
the personal income share among women. This could be interpreted either as dissatisfaction
with the responsibility of being the family’s main source of financial support or aversion
to the greater risk of a non-diversified income portfolio. For job satisfaction, the picture
is quite different, with both household income and the respondent’s income share having a
positive effect. This emphasises the possibility of conflicting feelings: that someone may get
a sense of ‘professional’ satisfaction from being a primary earner, whilst being dissatisfied in
a wider sense with the responsibility or risk that position brings. We also find confirmation
here of the common finding that men’s job satisfaction is more sensitive to the wage than is

women’s, while the reverse is true for working hours (Conti and Pudney 2010).

Table 4 summarises the significance of the fixed additive treatment effects by means of
Wald test statistics for their joint significance. Note that the individual tests comprising
Table 4 are not statistically independent, and that attempts to draw conclusions spanning
satisfaction domains, analysis methods or gender groups are complicated both by this de-
pendence and by the fact that multiple comparisons are involved. Use of adjustments such
as the Bonferroni approximation implies the use of smaller significance cutoffs for these P-
values than would be the case for individual tests. Bearing this in mind, the evidence of an
impact of survey design remains stronger for women than for men. Among the five domains
of satisfaction, the impact is clearest for job satisfaction (for both sexes) and satisfaction
with leisure and with life overall (for women). A clear finding from the test results is that
the method of analysis matters. The common practice of using binary probit for “mostly”
or “completely satisfied” (Yy > 6) has the effect of focusing on a specific part of the response
distribution which, in some cases, appears to be particularly vulnerable to influence from

aspects of survey design.
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Table 4 Significance of experimental treatment effects (P-values for
Wald tests on coefficients of treatment group dummies)

Satisfaction | Ordered probit | Linear regression | Binary probit

variable Female = Male | Female Male Female Male
Health 0.0761  0.0611 | 0.3112 0.0114 | 0.0015 0.0000
Income 0.3420  0.4476 | 0.4664 0.4944 | 0.0090 0.0456
Leisure 0.0011  0.0915 | 00018 0.1617 | 0.0000 0.0066
Life overall 0.0016  0.1336 | 0.0038 0.3357 | 0.0000 0.0164
Job 0.0087  0.0583 | 0.0229 0.0971 | 0.0061 0.0236

The models underlying the tests presented in Table 4 incorporate the assumption that
the coefficients of explanatory covariates are design-invariant, which we now investigate. It
is not feasible to estimate separate models for each of the treatment groups because of the
limited size of each group. For the same reason, it is not possible to investigate the stability
of all the coefficients with respect to design features. To avoid proliferation of models, we
analyse combined samples of males and females, with gender entering both as an additive
dummy and through gender-specific coefficients for the following variables: household income
and personal income share, the wage working hours and (for leisure satisfaction only) the
number of dependent children. We then test for the existence of differences in particular
coefficients of interest across two sets of treatment groups which represent contrasts in some
aspect of survey design. This is done separately for four design aspects: response labeling,
interview privacy, interview mode and question structure.? The model specification is an

ordered probit, based on the following latent regression:
Vi = @By + 2D Gy + Ci0a + i d=H,1,L,0,J (1)

where Y% is the latent variable underlying individual i’s reported level of satisfaction with

the dth life domain, «; is the full vector of explanatory variables, ' is the subset of

i

3Respectively, these four contrasts compare composite groups: (A+C+D+G+H) and (B+E+F+1+1J);
(A+B) and (C+D+E+F+G+H+I+7J); (CAPI+CASI) and CATI; and (A+B+C+E+F+G+I+J) and
(D+H). Note that the third of these contrasts is based on a division involving self-selection, since there
was some transfer, in the field, of households experimentally assigned to CATI to the CAPI mode, as a
result of contact difficulties. All other contrasts are based on experimental assignments. Using instead an
‘intention-to-treat’ basis for the third contrast (in other words, (A+B+C+E+G+I) v (D+F+H+J)) does
not alter the results in any important way.
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covariates of particular interest for domain d and (; is a dummy indicating cases featuring a

particular design aspect (either polar-point labeling, CAPI, telephone interviewing or two-

(d)

stage question design). The covariates of special interest, «;"’, include the gender dummy
for all domains d, together with: for d = H, the three self-assessed health variables; for d = I,
the two income variables; for d = L, working hours, the gender-hours interaction, the number
of children, the interaction of gender and number of children and the childbirth event; for
d = O, the three self-assessed health variables and the unemployment dummy; and for d = J,
the hourly wage, working hours and their interactions with gender. Table 5 reports the

estimates of v, and Wald test results for ordinal probit estimates. We also report a variance

ratio, defined as:
Var (wgd)ﬁ/d)
Rd ==
Var (miﬁd)

which gives a quantitative measure of the additional variation introduced through design-

(2)

related instability of the coefficients of variables in wgd). It is important to note that the four
design contrasts are different splits of largely the same sample, so the four blocks of results
in Table 5 are not statistically independent, nor are the columns corresponding to different

satisfaction variables.

For satisfaction with health, we find evidence of considerable sensitivity of estimated
coefficients to the use of CAPI rather than CASI, CATI rather than CAPI or CASI and
two-stage rather than one-stage question design. The effect of these three design aspects is
to increase greatly the estimated gradient of satisfaction with health with respect to self-
assessed general health. The magnitude of the coefficient instability as measured by the
ratio of Var (mgd)ﬁ/d) relative to Var (wiéd) is greatest at 21% for CAPI relative to CASI
interviewing. This high degree of sensitivity to survey methodology of the conditional rela-
tionship between self-assessed health and satisfaction with health is potentially important.

Subjective assessments of the quality of life in different health states are used extensively in

14



health research and our experimental evidence suggests a need for caution in this type of

research.

Satisfaction with income displays the largest degree of coefficient instability, but this is
only significant for the contrast between one-stage and two-stage question structures, where
the variance ratio of 75% is very large indeed. The source of the instability is the coefficient
of per capita household income, which is large and significantly different from zero for re-
spondents to the two-stage question but very small and grossly insignificant otherwise. Note
that the question asks specifically about satisfaction with household (rather than personal)
income, so this coefficient is of central importance for statistical modeling. The behavioural
basis for the large effect of question structure on models of income satisfaction is not clear.
The survey methods literature (for example, Krosnick and Berent 1993) looks mainly at
the influence of question structure on simple summary statistics and is largely silent on the
reasons why different types of respondent(members of high- or low-income families) might
be affected in different ways by question design. It does not seem possible to give a definite
recommendation on which question type is preferable for modeling purposes, but the higher

frequency of extreme values produced by the two-stage design seems an undesirable feature.

The relationship between satisfaction with leisure and family structure is significant in
the contrasts between CATI and CAPI/CASI and between two-stage and one-stage question
design. We find no effect of CATI or the two-stage structure on the estimated influence of
the number of children on women’s reported satisfaction with leisure, but a large fall for

men.? Again, it is unclear why this should occur.

The impact of design features on the model of overall satisfaction is moderately large in

terms of the variance ratio, but has no clear pattern and is largely insignificant statistically.

4This is because the coefficients of the interaction of the design dummy variable with the number of
dependent children and with female x the number of dependent children are approximately equal, with
opposite signs.
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For job satisfaction, there is no direct experimental parallel with the BHPS CAPI/self com-
pletion contrast analysed by Conti and Pudney (2010) and the significant tests on individual
coefficients are not confirmed by joint Wald tests. The strongest evidence for an impact of
survey design is for telephone interviewing contrasted with CAPI/CASI, where the effect is
to increase the positive difference between women’s and men’s general level of expressed job
satisfaction and to widen the (negative) male-female difference in the influence of working
hours on job satisfaction. This goes some way to confirming Conti and Pudney’s (2010)
general conclusion that estimates of important parameters in the relationship between job

satisfaction and job characteristics like hours and wages are not robust to design features.
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5 Conclusions

The experimental evidence presented here shows quite clearly that the details of survey de-
sign — interview mode and question and response scale structure and wording mode — have a
significant influence on the distributions of subjective satisfaction data, both unconditional
and conditional on other covariates. However, we have found no effect of question place-
ment within the interview. We have confirmed, in general terms, Conti and Pudney’s (2010)
findings that these design impacts are often significantly different for male and female re-
spondents, so that any analysis of gender differences in satisfaction needs to take account of
design features. The contrast between oral interview potentially audible by others (CAPI)
and the more private self-interviewing (CASI), and also between the simple one-stage ques-
tion format and the two-stage format designed for telephone delivery, generate particularly
significant differences. These findings suggest that telephone interviewing may be particu-
larly vulnerable to distortion, because the degree of privacy is unknown and the display of

response scales via showcards or computer screens is impossible.

For practical purposes, we would recommend the use of a private mode of interview (such
as CASI or Self-Completion questionnaires) and a fully-labeled response scale. However,
this is a matter of judgement as much as evidence — there is no external measure of ‘true’
satisfaction which can be used as a validation device, so we have no way of conclusively

which of the experimental treatments produces a result closest to the truth.

Perhaps the most important finding of this study is that the impact of these design fea-
tures is not uniform across types of respondent, so that estimates of statistical models which
aim to reveal the relationship between wellbeing and personal circumstances can be affected
in important ways by apparently minor features of survey design. The survey methods litera-
ture has largely neglected this issue and few of the available theories of respondent behaviour

have much to say about the way that characteristics like gender, income and family structure
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affect the sensitivity of respondent behaviour to survey design. This is a major challenge for

the future, which calls for much closer collaboration between survey design specialists and

those who use survey data for statistical modeling.

References

1]

Aquilino, W. S. (1997). Privacy effects on self-reported drug use: interactions with survey
mode and respondent characteristics. In Harrison L. and Hughes A. (eds.) The Validity of
Self-Reported Drug Use: Improving the Accuracy of Survey Estimates, 383-415, Rockville:
National Institute on Drug Abuse, NIDA Research Monograph 167.

Clark, A., Frijters, P. and Shields, M. (2008). Relative income, happiness and utility: an
explanation for the Easterlin paradox and other puzzles, Journal of Economic Literature
46, 95-144.

Conti, G. and Pudney, S. E. (2010). Survey design and the analysis of satisfaction, Review
of Economics and Statistics forthcoming.

De Leeuw, E. (1992). Data quality in mail, telephone and face to face surveys

Diener, E., Suh, E. M., Lucas, R. E. and Smith, H. L. (1999). Subjective well-being:
three decades of progress, Psychological Bulletin 125, 276-302.

Helgeson, J.G. and Ursic, M.L. (1994). The role of affective and cognitive decision-making
processes during questionnaire completion, Public Opinion Quarterly, 11(5), 493-510.

Herzog, A.R. and Bachman, J.G. (1981). Effects of questionnaire length on response
quality, Public Opinion Quarterly, 45, 549-559.

Hunter, J. (2005). Cognitive Test of the 2006 NRFU: Round 1. Washington DC: US
Bureau of the Census, Study Series Report (Survey Methodology no.2005-07).

Jenkins, C. R. and Dillman, D. A. (1997). Towards a theory of self-administered question-
naire design. In Lyberg, L., Biemer, P., Collins, M., de Leeuw, E., Dippo, K., Schwarz,
N. and Trewin, D. (eds.) Survey Measurement and Process Quality. New York: Wiley.

[10] Kahneman, D. and Krueger, A. B. (2006). Developments in the measurement of sub-

jective wellbeing, Journal of Economic Perspectives 20, 3-24.

[11] Kristensen, N. and N. Westergaard-Nielsen (2007). Reliability of job satisfaction mea-

sures, Journal of Happiness Studies, 8, 273-292.

[12] Krosnick, J. A., and Berent, Matthew K. (1993). Comparisons of party identification and

policy preferences: the impact of survey question format, American Journal of Political
Science, 37(3), 941964.

20



[13] Krueger, A.B. and D.A. Schkade (2008). The reliability of subjective well-being mea-
sures, Journal of Public Economics, 92(8-9), 1833-1845.

[14] Pudney, S. E. (2010). The Understanding Society Innovation Panel: Notes on the con-
struction of gross annual income variables for wave 2. Mimeo, University of Essex.

[15] Schuman, H. and Presser, S. (1981). Questions and Answers in Attitude Surveys: Fui-
periments in Question Form, Wording and Context. New York: Academic Press.

[16] Schhwarz, N., Strackk, F. and Mai, H. (1991). Assimilation and contrast effects in part-
whole question sequences: a conversational logic analysis, Public Opinion Quarterly, 55,
3-23.

[17] Smith, T.W. (1979). Happiness: Time Trends, Seasonal Variations, Intersurvey Differ-
ences, and Other Mysteries, Social Psychology Quarterly, 42(1), 18-30.

[18] Tourangeau, R., K.A. Rasinski and N. Bradburn (1991), “Measuring happiness in sur-
veys: a test of the subtraction hypothesis”, Public Opinion Quarterly, 55, 255-266.

[19] Tourangeau, R. (1999). Context effects on answers to attitude questions, in Sirken, M.
G., Herrmann, D. J., Schechter, S., Schwarz, N., Tanur, J. M. and Tourangeau, R. (eds.)
Cognition and Survey Research. New York: Wiley.

[20] Weng, L.-J. (2004). Impact of the number of response categories and anchor labels on
coefficient alpha and test-retest reliability, Fducational and Psychological Measurement,
64, 956-972.

[21] Van Praag, B. and Ferrer-i-Carbonell, A. (2004). Happiness Quantified. A Satisfaction
Calculus Approach. Oxford: Oxford University Press.

21



Appendix: Additional tables

Table A1 Covariate sample means (full sample, n = 1782)

Covariate Mean Covariate Mean
Excellent health 0.149 | Household income per head (£’000 p.a.)* | 14.60
Fair health 0.145 | Personal share in household income® 0.603
Poor health 0.065 | Degree-level qualification 0.221
At least one disability 0.311 | No qualifications 0.180
Diagnosed serious disease 0.431 | Managerial /professional 0.240
Age/10 4.95 | Unskilled worker 0.132
Household size 2.68 | Employed or self-employed 0.551
Single 0.127 | Unemployed 0.052
Divorced, separated or widowed | 0.052 | Retired 0.263
Cohabiting 0.084 | Private sector worker 0.304
Absent partner 0.347 | Pension scheme member 0.246
No. of dependent children 0.281 | Hours of work? 37.4
New birth in last year 0.043 | Hourly wage® 11.08
Non-white 0.062

¢ See Pudney (2010) for explanation of the method of constructing IP2 income variables; b Mean computed from positive sample values.
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