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It is increasingly common for researchers to link survey data to adminis-
trative data. If several administrative data sources are of interest,
respondents are required to give consent to each of them, meaning that
multiple consent questions have to be included in one survey. Existing
literature suggests that individual consent varies widely between data
sources and over time, but little is known about how respondents pro-
cess multiple consent requests in a single survey. Using an online access
panel in Great Britain, we conducted a set of experiments in two surveys
to explore multiple consent requests (covering five domains or data
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sources). In the first study, we experimentally varied the format of the
request, testing three versions: (1) a sequence of pages (with one re-
sponse per domain), (2) all five requests on the same page (with one re-
sponse per domain), and (3) a single request (with one joint request cov-
ering all five domains). We also varied the order of the domains. We
find that average consent rates do not differ by format, but asking a less-
sensitive or easier-to-comply request first yields slightly higher average
consent rates than asking a more sensitive request first. We repeated the
order experiment in a second study, using an independent sample from
the same panel, and adding two more order conditions. We find average
consent rates are not affected much by order, but the consent to individ-
ual domains is affected by order. However, we fail to replicate the pat-
tern of consents found in the first study. We conclude that the order in
which multiple consent requests are asked does matter, but in compli-
cated ways that depend on the particular outcomes in which one is inter-
ested. Objective knowledge and subjective comprehension of the con-
sent process, and confidence in the decision are largely unaffected by
format or order.

KEYWORDS: Administrative data; Data linkage; Informed consent;
Multiple requests; Record linkage.

1. INTRODUCTION

With advancements in technology and analysis methods, in recent years
researchers have been faced with many potential new data sources that can be
linked to survey data. These include social media data, transaction data, and
sensor data. Our focus is on administrative records (namely, tax and income,

Statement of Significance

We conducted several experiments in two surveys in an online access panel to give

practical guidance on how to ask for multiple data linkage consents within one survey.

Our survey experiments examine five different administrative data sources. To the best

of our knowledge, we have conducted one of the very few studies that so far have ana-

lyzed order effects in multiple consent requests, and the only one that has experimen-

tally manipulated different presentation formats. In addition, we provide insights into the

respondents’ objective and subjective knowledge of the consent process, confidence in

the decision, and response time. Our results suggest that format does not matter much

for our key outcomes. However, the order in which a series of linkage consent requests

is made affects both overall rates of consent and consent rates to individual domains.
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pension, energy consumption, education, and health records), typically held by
government departments. Administrative records are increasingly becoming
accessible to researchers and integrating longitudinal survey and administrative
data provides wide-ranging opportunities for new research (Benzeval,
Bollinger, Burton, Couper, Crossley, et al. 2020). For the two data sources to
be combined they need to be linked and—except in the case of some govern-
ment surveys—respondents must consent to such linkage. Consent, and more
specifically informed consent, is a necessary requirement for exploiting the
power of integrated data to address important research questions and policy
issues.

While there is a growing body of research on differences between consent-
ers and non-consenters, and emerging studies on how best to ask respondents
for consent, little is known about multiple requests for linkage consent in a sin-
gle survey. This paper presents evidence from several survey experiments that
were designed to find out if respondents’ consent can be maximized by pre-
senting the consent requests in a certain order or format (e.g., on the same ver-
sus on separate pages). These order and format effects are examined with
respect to three different outcomes: average consent rates, share of respondents
who refused or agreed to all requests, and the consent rates for each domain
over an individual sequence of consent requests. Additional outcomes include
objective and subjective measures of knowledge, that is, how informed the
consent is. The paper also touches on how respondents process such requests
and which mechanisms might explain the patterns we find.

2. PREVIOUS RESEARCH AND BACKGROUND
LITERATURE

So far, methodological research on data linkage has largely focused on single
consent questions. Previous research has shown that the probability of consent
varies by topic matter (Sakshaug, Couper, Ofstedal, and Weir 2012), between
interviewers (Korbmacher and Schroeder 2013; Sakshaug, Tutz, and Kreuter
2013), and even within respondents over time (Weir, Faul, and Ofstedal 2014;
J€ackle, Beninger, Burton, and Couper 2021a). This evidence suggests that peo-
ple do not have strong fixed views on consent and that the decision to consent
can be influenced by features of the request. However, studies examining what
influences the decision to consent have had limited success. Findings on the
effects of respondent characteristics on consent are inconsistent (Sakshaug
et al. 2012; Sala, Burton, and Knies 2012), as is evidence of the effects of inter-
viewer characteristics (Sala, Knies, and Burton 2014). One consistent finding
is on mode, with web surveys yielding substantially lower levels of consent
than interviewer-administered surveys (Sakshaug, Hülle, Schmucker, and
Liebig 2017; J€ackle, Beninger, Burton, and Couper 2021a).
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Experimental studies examining how the consent question is worded
(Pascale 2011; Sakshaug et al. 2013), or whether it is asked in an earlier or later
wave of a panel survey (Sala et al. 2014; Eisnecker and Kroh 2016) found no
effects. Asking for consent after a module of questions related to the content of
the data to be linked increases consent compared to asking at the end of the
questionnaire (Sala et al. 2014), and asking it at the beginning of the survey
rather than the end has a positive effect (Sakshaug, Schmucker, Kreuter,
Couper, and Singer 2019). Several experiments have varied the framing of the
request, with mixed results and generally modest effects (see Sakshaug et al.
2013; Sakshaug, Wolter, and Kreuter 2015; Kreuter, Sakshaug, and
Tourangeau 2016; Sakshaug, Stegmaier, Trappmann, and Kreuter 2019;
Sakshaug et al. 2019).

Research on multiple consent requests within one questionnaire is still very
rare. One recent exception is a survey experiment on order effects by Weiß,
Beuthner, Silber, Keusch, Menold, and Schröder (2019), who hypothesized a
possible fatigue or ceiling effect: “As respondents do not know how many data
linkage requests they will see, they might be willing to consent to the first
ones, and then reach a critical point where they are not willing to share more
information. Besides such a ceiling effect, every question is an additional intru-
sion into privacy, so that also the contextual sensitivity of the request might in-
crease with each question” (p. 2). They tested consent to seven different data
types (e.g., administrative data, sensor data, social media data, biomeasures) in
an opt-in panel. For each domain, asking that domain first resulted in higher
consent rates than asking that domain later in the sequence.

Thornby, Calderwood, Kotecha, Beninger, and Gaia (2018) conducted a
qualitative study on how to present multiple consent requests for administrative
data linkage. They provide interesting anecdotal evidence on variables that in-
creased reported consent in their qualitative interviews: trust, sensitivity, per-
ceived benefits, being given assurances, the feeling of having “nothing to
hide,” and a linkage request referring to already collected data rather than data
to be collected in the future. In addition, the authors give a hint that fatigue is a
response mechanism worth thinking about in the context of multiple consent
questions. They report decreasing levels of invested cognitive effort over the
consent sequence. However, their study does not provide any quantitative data
on trust and sensitivity levels, size of effects on consent, or the relative impor-
tance of variables.

Given the paucity of research on multiple consent requests in surveys, are
there other literatures that may inform our expectations of the effects? There is
a relatively large literature on sequential requests in social psychology (see
Dillard 1991). Two well-studied mechanisms within this literature are foot-in-
the-door (FITD) and door-in-the-face (DITF). FITD can be traced back to the
research on “compliance without pressure” by Freedman and Fraser (1966, p.
195) who posited that “once a person has been induced to comply with a small
request he is more likely to comply with a larger demand.” The effect is
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generally explained in terms of self-perception theory (see Bem 1972): com-
plying with an easy or small request engenders the perception of being a coop-
erative person, which leads to compliance with larger subsequent requests
(Guadagno, Asher, Demaine, and Cialdini 2001). In contrast, DITF posits that
“a request made is more likely to be agreed to if preceded by the offer and re-
fusal of a more expensive one” (Cialdini, Vincent, Lewis, Catalan, Wheeler,
et al. 1975). See Dolinski (2011) for a fuller discussion of these two
mechanisms.

These two contrasting views have generated a lot of research, including sev-
eral meta-analyses, on the conditions under which one or the other is likely to
prevail. All in all, empirical findings are inconsistent and sometimes contradic-
tory (see DeJong 1979; Beaman, Cole, Preston, Klentz, and Steblay 1983;
Dillard, Hunter, and Burgoon 1984; Fern, Monroe, and Avila 1986; Burger
1999; Pascual and Gu�eguen 2005).

Several FITD experiments have been conducted in a survey setting
(Reingen and Kernan 1977; Allen, Schewe, and Wijk 1980; Hansen and
Robinson 1980; Furse, Stewart, and Rados 1981; Groves and Magilavy 1981;
Kamins 1989; Poon, Albaum, and Evangelista 1999; Gu�eguen 2002; Sperry,
Siler, and Mull 2018, but we know of only one application that analyses multi-
ple related requests and hence resembles our study. Acquisti, John, and
Loewenstein (2012) varied the order of intrusiveness of sensitive questions to
examine the effect on disclosure. They argued (p. 161) that “altering the order
of intrusiveness of a set of questions is akin to asking respondents to comply
with requests of different magnitude and therefore is comparable to the litera-
ture on ‘foot-in-the-door’ (FITD) (Freedman and Fraser 1966) or ‘door-in-the-
face’ (DITF) techniques (Cialdini et al. 1975).” Contrary to the FITD expecta-
tion and the prevailing survey literature advocating for starting with less-
sensitive questions, their results suggest that “beginning with milder questions
only to move toward more intrusive questions may actually elicit lower overall
willingness to divulge” (Acquisti et al. 2012, pp. 172–173).

To what extent are these mechanisms relevant for the multiple consent re-
quest situation? First, almost all of these studies examine a pair of requests,
where only the second one is the outcome of interest. However, in the linkage
consent setting, the goal is to maximize consent across all requests. Second,
the first request in most DITF experiments is designed to be sufficiently large
that most people will decline, generating reciprocal concessions when a
smaller second request is made. In our case, the requests are all of relatively
similar magnitude. Nonetheless, consistent with Acquisti and colleagues, we
view the psychological literature on sequential requests as relevant to our
research.

In summary, both the social psychological and survey literature suggest that
the order in which the consent requests are made is likely to matter. Prior re-
search on questionnaire design also suggests that the format of presentation
should matter, but it is less clear on what the expected effects are. We focus on
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these two elements of multiple consent requests. We formulate our specific re-
search questions and expectations below.

3. RESEARCH QUESTIONS AND EXPECTATIONS

Given how little conceptual or empirical work has focused on sequences of
similar requests within a single survey, our experiments were not designed
with explicit hypotheses in mind, but are instead exploratory. Following the re-
view of relevant literature above, we focus on three research questions.

RQ1: What effect does order of the requests have on consent rates and
other outcomes?

From prior studies we know that average consent rates vary by data domain,
meaning that data linkage requests differ in how readily respondents comply
with them. Respondents’ perceptions of the requests might be affected by a
number of factors, including the sensitivity of the information held by the data
holder, knowledge of the data holder and the data it has, trust in the data
holder, the risk of disclosure, etc. We expect that starting with an easier-to-
comply request (with higher average consent rates in prior studies) may lead to
greater overall compliance relative to starting with a harder-to-comply request
(with lower average consent rates in prior studies).

RQ2: What effect does format of the requests have on consent rates and
other outcomes?

We focus on the three alternative formats outlined above and described in
more detail below. These formats differ in whether the five consent requests
are revealed one by one (sequence of pages) or at the same time (same page).
Also, there is one version in which the respondents give one joint answer (sin-
gle request) instead of answering individually to each request. Revealing each
consent in turn may result in higher consent rates to the initial request, but
lower rates for later requests, as the FITD nature of the requests becomes ap-
parent. Showing all five requests at once but still letting respondents consent to
each individually may encourage respondents to consent to some but not all. A
single yes/no request is the easiest to answer, but the decision may exceed
some cumulative threshold, being seen as a bigger “ask” overall. Given the di-
versity of possible mechanisms and the paucity of previous research on multi-
ple consent requests, we did not have specific expectations about which format
would yield higher rates of consent, both overall and to individual data
domains.

RQ3: What mechanisms explain the effects of consent request order and
format?

Our research design was not set up to explicitly test the competing mecha-
nisms (i.e., both FITD and DITF would predict higher consent to later items),
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but we can use these to help understand the results we obtain. As noted above,
we expect that starting with an easier-to-comply request may lead to greater
compliance with later requests (the FITD effect). We also expect to see a de-
cline in consent across individual consent questions (regardless of order), sug-
gesting a possible fatigue effect. With regard to format, we did not have clear
expectations.

4. OUTCOMES OF INTEREST

When examining multiple consent requests, there are several outcomes of in-
terest. Which one is most important depends on the goals of the specific re-
search project. Should the average consent rate across all domains be
maximized? Or do we want to minimize the share of respondents who do not
agree to any type of linkage? Alternatively, we might want to maximize the
consent rate in a specific consent domain. It is quite obvious from this example
that there is not one most informative outcome, but several that might be af-
fected by design choices in different ways. As a result, we analyze the effects
of question order and format with regard to three different consent outcomes:

• the average consent rates
• the share of respondents who said YES or NO to all five requests
• the patterns of individual consent rates

It is only in the last of these analyses that we can explore the underlying
mechanisms of order effects.

In addition to obtaining record-linkage consent, it is important from a re-
search ethics perspective that such consent is informed. Thus, as secondary
outcomes, we also examine the effect of the experimental manipulations on
indicators of objective and subjective comprehension and confidence, time
taken to answer the consent questions, and whether respondents consulted ad-
ditional materials describing the linkage process.

We conducted two sets of experiments. Given that the second experiment
was designed to further explore some of the findings from the first experiment,
we describe each of the experiments in turn.

5. EXPERIMENT 1

5.1. Data Source and Experimental Design

Experiment 1 was implemented in the online access panel PopulusLive (see
https://www.populuslive.com/). This is a non-probability online panel which
had around 130,000 active sample members at the time, who are recruited
through web advertising, word of mouth, and database partners. Invitees were
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restricted to residents of Great Britain and quotas based on age, gender, and ed-
ucation were set to match the characteristics of the Understanding Society
Innovation Panel sample.1 Once the target number of respondents for a quota
was reached, the survey was closed to further respondents with that
characteristic.

The implementation of these surveys was led by NatCen Social Research, in
collaboration with the PopulusLive panel. Respondents were asked permission
to link their survey data with five different administrative data sources: HM
Revenue and Customs (HMRC; tax data), Department for Work and Pensions
(DWP; benefit and pensions data), Department for Business, Energy and
Industrial Strategy (BEIS; household energy data), Department for Education
in England (DfE) and equivalent departments in Scotland and Wales (EDUC;
education data), and National Health Service (NHS; health data).

We employed a 2�3 experimental design, varying both the order and format
of the consent requests, as described earlier. With regard to order, we tested
two sequences:

• HMRC—DWP—BEIS—EDUC—NHS (“HMRC first”)
• NHS—EDUC—BEIS—DWP—HMRC (“NHS first”)

The first sequence starts with harder-to-comply requests, whereas the second
sequence starts with easier-to-comply requests. This was based on a review of
observed consent rates to these domains from a variety of sources, including
the Millennium Cohort Study (see Mostafa 2016), Next Steps (Thornby et al.
2018; Peycheva, Ploubidis, and Calderwood, 2021), and Understanding
Society (J€ackle, Beninger, Burton, and Couper 2021a). The rankings were rela-
tively consistent across these data sources, with NHS (health) and EDUC (edu-
cation) achieving the highest consent rates and HMRC and DWP (economic
data) the lowest. The order was also supported by evidence from qualitative
interviews (J€ackle, Burton, Couper, Crossley, and Walzenbach 2021c).

With regard to format, three different versions were tested:

• Sequence of pages (with one response per domain)
• Same page (with one response per domain)
• Single request (with one joint request covering all five domains)

In the first scenario, respondents were presented with five consecutive pages
with requests for consent, each page asking about one of the linkage domains.
The second scenario contained the same requests but presented all of the
requests on one survey page. This means that respondents had to scroll through
the questions, but could see all of the requests before answering any of them.
In the third scenario, all the consent domains were listed on one page, but

1. This research is part of a larger project, involving experiments on the Innovation Panel as well
as the access panel. For further details, see J€ackle, Burton, Couper, Crossley and Walzenbach
(2021c).
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respondents were asked to make a single joint decision for linkage to all five
domains. Supplementary appendix A1 contains wording of the consent ques-
tions for the sequences of pages and single request versions. The wording of
the same page version is identical to that for the sequence of pages but without
the page breaks.

In addition to the consent questions, we assessed objective knowledge of
the consent process using eight true–false questions, subjective understanding
and confidence (see supplementary appendix A2 for details on question
wording).

The eight true–false items used to measure objective knowledge were based
on the work of Das and Couper (2014; see also Edwards and Biddle 2021).
The objective knowledge score was the sum of correct answers to the eight
items. Missing responses (“don’t know” or “refused”) on individual knowl-
edge items were assumed to be incorrect responses. A small number of cases
(eight in Experiment 1, five in Experiment 2) were missing on all eight knowl-
edge items; for these items the objective knowledge score was set to missing.
A complete-case analysis on non-missing responses to the knowledge test
items yielded equivalent results.

Subjective understanding was measured using a single item (1¼ not at all,
4¼ completely), as was confidence in the linkage consent decision (1¼ very
confident, 4¼ not confident; coding reversed for analyses). All three of these
measures were asked about a single domain (HMRC), which can be seen as a
limitation of the study.

Paradata were used to measure response times on the consent questions and
for indicators whether the respondent consulted additional materials (clicked
on link). The full questionnaire and data can be downloaded from http://doi.
org/10.5255/UKDA-SN-855036. We note that survey responses were not actu-
ally linked to administrative data. Respondents were informed of this at the
end of the survey.

The study was conducted in June 2018. A total of 46,206 panelists were in-
vited to the survey, of whom 6,532 started the survey and 5,633 completed it
(401 broke off and 498 were screened out), for a participation rate of 12.2 per-
cent (see The American Association for Public Opinion Research 2016). The
analyses in this paper are based on the 3,099 respondents who were assigned
to experimental conditions with multiple consent questions. The survey took
about 11 minutes to complete (median value for the experimental groups that
answered multiple consent questions; 80 percent of respondents took between
6 and 21 minutes). The fully crossed experimental design resulted in six cells,
with 511–521 respondents in each (see supplementary appendix table B1).

All analyses were conducted in Stata 15. Statistical tests are tests of equal
proportions (using z-statistics) and t-tests for equality of means. In the case of
response times, quantile regressions were used to run statistical tests on
medians. Where more than two groups needed to be compared, partial F-tests
were applied after regressions. In addition, v2 tests are used for comparisons
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between experiments. Missing data rates were very low (less than 0.6 percent
for most variables).

5.2. Experiment 1 Results

As outlined above, the order and format of presentation can have effects on dif-
ferent outcomes of interests, namely (a) the overall average consent rates in
each experimental condition, (b) the share of respondents who said yes or no
to all five requests, and (c) the pattern of consent rates for the individual ques-
tions (for the respondents who could give separate answers for the five consent
domains). We are also interested in the effect of order and format of asking
multiple consents on (d) comprehension of the consent request, subjective un-
derstanding (how informed respondents feel), and confidence in the consent
decision.

5.2.1. Average Consent Rates. Figure 1 shows the average consent rates for
the six experimental groups (see supplementary appendix table B1 for addi-
tional details). For the single request version, this is the average across
respondents. For the multiple request versions, this is the average across both
respondents and domains. Markers in the same row stem from the same format
(sequences of pages/same page/single request), while equal marker shapes in-
dicate the same question order (HMRC (taxes) first versus NHS (health) first).
Note that the horizontal axis is truncated to show the effect.

It is clear from the figure that format has little effect on average consent
rates, while order does appear to have an effect, with lower average consent
rates in the three HMRC-first groups (48.0 percent on average across the three
format groups; indicated by squares) than in the NHS-first groups (51.6 percent
on average; indicated by circles). This suggests that asking about tax data first
results in lower average consent rates than asking about health data first. Tests
from regression models (one with cluster-robust standard errors and the other a
multilevel model) suggest that order has a significant effect on consent
(p¼ 0.036/<0.001), while format fails to reach statistical significance
(p¼ 0.79/0.96) (see supplementary appendix table B2 for details). The effect
size is 4–7 percentage points, depending on model specification, on a baseline
average consent rate of 48 percent.

5.2.2. Yes-to-All/No-to-All Requests. The second outcome of interest is the
share of respondents who said yes or no to all five requests for data linkage.
Figure 2 distinguishes between respondents who always gave consent, always
denied consent, and respondents who gave mixed answers, that is, they agreed
to data linkage for some domains and refused for others (see supplementary ap-
pendix table B3 for standard errors). Groups that differ in question order but
share the same format are plotted next to each other. In the groups asking for
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consent to each of the five domains separately, 76 percent to 87 percent of
respondents say either yes-to-all or no-to-all, that is, they answer consistently
to all five requests. The last pair of bars shows the groups that were asked a sin-
gle consent question for all five domains together. By design, they had to say
yes or no to the set of domains; mixed answers were not possible.

Comparing the share of respondents who said yes (or no) to all requests
across formats reveals no differences between sequence of pages and same
page. The single request group differs significantly from the other two formats
(p< 0.001 in regression models controlling for order). The single request has a
higher rate of yes-to-all than the other two groups (p-values in z-score tests of
equal proportions range from <0.001 to 0.02). However, it also has a higher
rate of no-to-all (p-values between <0.001 and 0.06). Respondents who are
unable to give a mixed answer in this group appear to distribute their answers
roughly equally between these two responses. On the one hand, this suggests
that asking a single yes/no consent question does not produce higher rates of
non-consent. This is potentially good news, considering that respondents in the
qualitative study (J€ackle et al. 2021c) had expressed a preference for separate
questions for each domain over such a “catch all” or joint question. On the
other hand, a sizeable minority of respondents (ranging from 12.9 percent to
23.7 percent) differentiated between domains in their consent decisions, point-
ing to the potential need to provide respondents with this opportunity. Further,
individual data holders may not accept such a joint decision request for ethical
or legal reasons. Our conclusion is that the format of presentation of multiple
consent domains has little impact on the consent rates.

Figure 1. Average Consent Rates and 95 Percent C.I.s by Experimental Condition.
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With regard to order effects, there are no differences between the shares of
yes-to-all answers within any format group (z-score tests of equal proportions;
p¼ 0.59/0.97/0.34; see each pair of adjacent bars for comparison). However,
there is some evidence of significant differences in the shares of no-to-all answers
in both the sequence of pages and same page formats: when HMRC consent is
asked first, a higher share of respondents say no to all requests than when NHS
consent is asked first (p¼ 0.06 for sequence of pages and p¼ 0.01 for same page
in z-score tests and p¼ 0.002 in a regression model controlling for format).

5.2.3. Individual Consent Rates. Next we examine order and format effects
across the sequence of individual consent requests. We can observe patterns of
answers in the four experimental groups where respondents answered the five
linkage requests separately. Figure 3 illustrates the two orders and two formats
in which the five questions were asked. The individual rates are also shown in
table B4 in the supplementary appendix. All statistical tests reported in this
subsection are tests of equal proportions (z-score tests).

Note again that the vertical axis is truncated to illustrate the effect. An in-
spection of figure 3 suggests that order affects consent rates more than format.
The two formats show very similar curves, while the question order is the char-
acteristic that divides the curves into the upper and the lower part of a scissor
shape: testing the differences in consent rates within the same consent domain
and question order (e.g., the difference between same page and sequence of
pages for BEIS linkage if HMRC was asked first), none of the comparisons
yields significant format effects (p-values range from 0.29 to 0.85).

Figure 2. Yes-to-All/No-to-All Requests by Experimental Condition.
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It is also clear from figure 3 that asking for NHS consent first results in higher
consent rates to NHS than when asking NHS last; a statistically significant dif-
ference of 5 percentage points if we pool the two format groups (p¼ 0.02).
Asking HMRC consent first does not appear to change HMRC consent rates rel-
ative to asking HMRC last; an average difference of 0.5 percentage points for
the pooled formats (p¼ 0.83). Focusing just on the first consent request, the fact
that NHS consent rates are significantly higher than HMRC consent rates (on
average 53.8 percent for NHS and 45.6 percent for HMRC; p< 0.001) is con-
sistent with previous findings about differences between domains.

To test for order or position effects, we need to take into account that the ex-
perimental design was limited to only two orders. This means that the middle
domain (BEIS) is the only one with a constant position. In all other cases, the
consent domain and position are confounded. For this reason, table 1 focuses
on the consent rates for the BEIS request by order and format. Since its loca-
tion is constant throughout all experimental groups, we can get valid measures
of the order effect of the preceding questions (HMRC-first or NHS-first) and
format on BEIS consent. As already seen in figure 3, the differences by format
are small and nonsignificant (p¼ 0.32 for HMRC first and p¼ 0.85 for NHS
first), so we focus on differences by order.

In both formats, BEIS gets a higher consent rate when NHS is asked first
than when HMRC is asked first. As shown in table 1, this reaches statistical
significance in the sequential format (p¼ 0.04), but not in the same page for-
mat (p¼ 0.21). This suggests a carryover effect: when the more sensitive

Figure 3. Consent to Individual Domains by Order and Format.
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request (HMRC) is asked first, consent to BEIS linkage is lower than when the
less sensitive request (NHS) is asked first. The effect’s size in sequential format
is 6.4 percentage points on a baseline consent rate of 47.4 percent, or almost a
14 percent increase in consent. An effect of this size, with no resource cost, is
of considerable interest to survey designers.

5.2.4. Objective Knowledge, Subjective Knowledge, and Confidence. As
noted earlier, it is not sufficient to simply maximize consent rates. It is also im-
portant to ensure that informed consent is not negatively affected by experimental
manipulations designed to increase rates of consent. To this end, we examined
the effect of the order and format manipulations on objective knowledge of the
consent process, subjective understanding of the consent request, and confidence
in the linkage consent decision, all asked about a single domain (HMRC).

In results not shown here (see supplementary appendix table B5), we find
no differences in these three measures by order of the consent requests. We
find small differences by format, but these are not readily interpretable. For in-
stance, we find slightly higher objective knowledge scores for the sequence of
pages than for the single-page and single-request versions, but slightly higher
subjective knowledge ratings for the single-request version, and no differences
in confidence in the decision. We thus conclude that the format and order of
presentation of multiple consent requests have no reliable effect on how well
informed respondents are about the linkage process, and on how informed and
confident they feel about their decision.

5.2.5. Response Time. One final factor to consider is how much time it takes
to make the consent decision. Across both orders, we find that the sequence of
pages takes the longest (median of 71.6 seconds), followed by the same page
version (67.1 seconds) and then the single request version (44.6 seconds) (see
supplementary appendix table B5). We also examined whether respondents
looked at additional materials (the leaflet and diagram referred to in supplemen-
tary appendix A) at different rates by experimental condition, and found no evi-
dence of this (z-test, p¼ 0.23; results not shown). Across all conditions,
between 75.3 percent and 81.5 percent did not access the additional materials,
while between 13.7 percent and 16.3 percent looked at both. These results sug-
gest that the joint request condition (with a single yes/no question) may be

Table 1. Order and Format Effects on BEIS Consent Rates

BEIS consent rate HMRC first NHS first Difference p-value (z-test)

Sequence of pages 47.4% 53.8% 6.4 0.04
Same page 50.5% 54.4% 3.9 0.21
Combined 48.9% 54.1% 5.1 0.02
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more efficient (i.e., takes less time), without compromising objective or subjec-
tive knowledge or confidence, or negatively affecting consent rates. However,
such an approach may not meet the legal requirements of data holders.

6. EXPERIMENT 2

Given the limited variations of order and the confounding of order and domain
(by design) in Experiment 1, we could only examine the effect of order on a
single consent domain, BEIS. We had an opportunity to replicate the experi-
ment a few months later. This second experiment is described in further detail
below, focusing on differences compared to the first experiment.

6.1. Data Source and Experimental Design

Experiment 2 was implemented in the same online access panel, PopulusLive,
with invitations restricted to those who had not completed the first experiment.
Similar quotas and procedures were employed with the goal of keeping the
two samples as comparable as possible.

We added two additional order sequences to the two used in the first experi-
ment. In these new sequences, we switched the order of the second and fourth
requests (DWP and EDUC) producing the following four sequences:

• HMRC—DWP—BEIS—EDUC—NHS (“HMRC 1st, DWP 2nd”)
• HMRC—EDUC—BEIS—DWP—NHS (“HMRC 1st, EDUC 2nd”)
• NHS—DWP—BEIS—EDUC—HMRC (“NHS 1st, DWP 2nd”)
• NHS—EDUC—BEIS—DWP—HMRC (“NHS 1st, EDUC 2nd”)

The first and last sequences are the same as those used in Experiment 1. The
addition of the second and third sequences allows us to explore the effects of
asking NHS or HMRC first on consent rates to DWP and EDUC, in addition
to BEIS.

Given the lack of effect of the format manipulation, all four orders were
asked using a sequence of separate pages. This results in a single-factor experi-
ment with four conditions.

The study was conducted in December 2019. A total of 30,682 panelists
were invited to the survey, of whom 6,459 started the survey and 3,850 com-
pleted it (301 broke off and 2,308 were screened out), for a participation rate
of 12.5 percent. The survey included four additional experimental conditions
(single-consent questions) not used here. Analyses for this paper are based on
1,929 respondents. Median survey completion time for the four experimental
groups that answered multiple consent questions was 10 minutes. Each se-
quence was answered by between 479 and 487 respondents.

Collecting Multiple Consents to Data Linkage in Surveys 15
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6.2. Experiment 2 Results

We examined the same three consent rate outcomes as in Experiment 1.
Figure 4 shows the average consent rates by order (see supplementary appen-
dix table C1 for details).

The first thing we note from figure 4 is that while the overall consent rates are
similar to those from Experiment 1 (on average 49.0 percent for the sequence of
pages conditions in Experiment 1 versus 48.6 percent for all groups in
Experiment 2), we did not replicate the slight positive effect of asking NHS con-
sent first. Directly comparing the two groups that were exact replications of the
first study, we find an average consent rate of 50.2 percent if HMRC was asked
first and 45.7 percent if NHS was asked first (although the difference was not
significant; t-test, p¼ 0.13). We have conducted a number of additional analyses
to explore possible errors in the implementation of Experiment 2 and dispropor-
tionate allocation of quotas across the groups, but find no evidence of errors,
and no explanation for this finding (see supplementary appendix D for details).

A formal test of whether consent rates are the same across replications of
the first and last treatment conditions provides modest evidence against homo-
geneity across replications (v2(2)¼4.6, p¼ 0.10). Additionally, a test of
whether the order effect, in particular, is the same across replications reveals
statistically significant heterogeneity in that effect (v2(1)¼4.3, p¼ 0.04) (see
supplementary appendix E for details).

Figure 5 shows the results for yes-to-all, no-to-all, and mixed responses
across the five domains, similar to figure 2 above for Experiment 1 (see supple-
mentary appendix table C2 for standard errors). The fourth group (NHS 1st,
EDUC 2nd) yielded a lower rate of yes-to-all (34.3 percent) than the other
groups in Experiment 2 (40.2 percent for the third group, also with NHS first,
z-test, p¼ 0.056), but also lower than the corresponding group in Experiment
1 (39.4 percent, p¼ 0.09 in z-test of equal proportions).

Figure 6 shows the pattern of consents to individual domains, by order. The
differences between the consent rates for NHS and HMRC when each is asked
first (i.e., unaffected by subsequent domains) are in the expected direction (on
average 48.6 percent for HMRC and 53.0 percent for NHS, a 4.4 percentage
point difference, p¼ 0.053) but not as large as observed in the first experiment.

In contrast with Experiment 1 (see figure 3), we no longer see the scissor pat-
tern we observed (see supplementary appendix C3 for details). Recall that in fig-
ure 3, consent to NHS differed by whether it was asked first or last, while
HMRC consent did not differ much by position. In Experiment 2 (figure 6), or-
der appears to matter more for HMRC than for NHS. Comparing groups 1 and
2 to groups 3 and 4 yields significant order effects for HMRC consent (z-score
test, p< 0.001) but no significant order effect for NHS consent (p¼ 0.17).

Finally, table 2 shows the individual consent rates for the three “target”
domains (DWP, EDUC, and BEIS) for evaluating carryover or order effects.
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We find that the results for BEIS consent also do not replicate. Recall that in
Experiment 1, BEIS had a 6.4 percentage point higher consent rate when fol-
lowing NHS consent than when following HMRC consent. In Experiment 2,
this difference trends in the opposite direction (1.2 percentage points lower
when following NHS) but does not reach traditional levels of significance. A
formal test for pooling BEIS consent rates (HMRC 1st, DWP 2nd and NHS 1st,
EDUC 2nd) between replications does not reject parameter homogeneity
(v2(2)¼3.08, p¼ 0.21). There is somewhat stronger evidence of heterogeneity
across replications in the order effect (v2(1)¼3.08, p¼ 0.08) alone (see supple-
mentary appendix E for details). That is, we no longer find a positive carryover
effect on BEIS consent of asking NHS consent first. The results for the other
two consent domains (DWP and EDUC) also do not show a consistent pattern
by order. These surprising failures to replicate our earlier results suggest cau-
tion in interpreting the results from the first experiment.

We also looked at objective knowledge, subjective comprehension, confi-
dence in the decision and time to respond by order of the consent domains (see
Supplementary appendix table C4). As in Experiment 1, we find no significant
differences in these outcomes by experimental treatment. In addition, we
examined differences in consulting the leaflet and diagram, and again find no
significant differences (p¼ 0.78 in a v2 test based on cross tabulation of experi-
mental condition and consultation of material (none/only leaflet/only diagram/
both), results not shown).

Figure 4. Average Consent Rates and 95 Percent C.I.s by Order.
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7. OVERALL CONCLUSIONS AND DISCUSSION

We conducted an exploratory study to investigate the effects of multiple con-
sent requests on key outcomes, including consent rates, objective and subjec-
tive knowledge, and confidence. It is one of only few studies to explore
multiple consent requests, and (to our knowledge) the first to examine the

Figure 5. Yes-to-All/No-to-All Requests by Experimental Condition, Experiment 2.

Figure 6. Consent to Individual Domains by Order and Format, Experiment 2.
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effect of the order and format of multiple requests on objective and subjective
knowledge and confidence in the decision.

In summary, the results of Experiment 1 suggested no format effects but con-
sistent effects of order on most examined consent outcomes. Asking for NHS
consent first was beneficial for overall consent rates and decreased shares of
no-to-all answers (where respondents gave separate answers to the five consent
requests). In individual sequences of consent, there was some evidence of a
foot-in-the-door carryover effect and no consistent evidence on a fatigue effect.

Somewhat surprisingly, most of the order effects from Experiment 1 were
not replicated in Experiment 2. Asking for NHS consent first did not help over-
all consent rates, shares of no-to-all answers or subsequent consent requests.
Particularly, the sequence “NHS 1st, EDUC 2nd” yielded detrimental effects
on consent outcomes, while order seemed to matter less for the other experi-
mental groups.

Across two experiments we found that asking multiple consents across sev-
eral separate pages versus asking them together on one page did not seem to af-
fect consent rates or other key outcomes. While quicker, asking a joint consent
request (yes-/no-to-all five domains) did not have significant advantages in
terms of consent rates or understanding and confidence.

While our experiments contribute to a promising strand of research where
methodological studies are extremely scarce, it has some limitations. First, we
used a non-probability (opt-in) panel for the experiments. This means that our
respondents have volunteered to participate in the survey and are likely to be
cooperative in their survey responses as well. However, NatCen confirmed that
PopulusLive Panel members had not previously been asked to consent to link
their survey answers to administrative data, which may dampen consent rates.
In fact, we find slightly higher rates of consent to the request to link to HMRC
(tax) data in the access panels (49.0 percent and 51.0 percent in the two sam-
ples when asking a single request) compared to equivalent consent questions
asked of web respondents in the probability-based Understanding Society
Innovation Panel (IP; 44.6 percent), but substantially lower than for face-to-
face respondents in the IP (73.6 percent; see J€ackle, Burton, Couper, Crossley,
and Walzenbach 2021d). Nonetheless, we urge caution in generalizing these
results to probability-based samples of the general population.

Table 2. Order Effects on Target Domains, Experiment 2

Domain Position n HMRC first NHS first Difference p-value (z-test)

BEIS Third 1,929 51.7% 50.5% �1.2 p¼ 0.60
DWP Second 969 46.6% 47.1% 0.5 p¼ 0.88

Fourth 960 45.3% 39.7% �6.6 p¼ 0.08
EDUC Second 960 52.6% 50.3% �2.3 p¼ 0.48

Fourth 969 52.8% 48.8% �4.0 p¼ 0.21
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Second, our experiments were not designed to explicitly test hypotheses
about possible mechanisms (foot-in-the-door, door-in-the-face, or fatigue
effects) on observed outcomes. For example, we did not fully randomize all
possible sequences of the five consent requests. This was done to limit the
number of cells in the design and because we had expectations about the effect
of starting with an easier-to-comply-with request versus a harder-to-comply-
with request, consistent with prior literature. That is, we cannot fully disentan-
gle the effect of order on overall consent rate or consent to individual requests.
While we find little evidence of fatigue effects, an experiment with full ran-
domization of order is needed to test this further.

Third, we are surprised by the failure to replicate using the same instruments
in independent samples drawn in the same way from the same population of
access panel members. We have no ready explanation for these differences.
We explored a number of possible explanations for the divergent findings (see
supplementary appendix D), but found nothing that would suggest a technical
error or incomplete randomization.

From a practical perspective, it is clear that practitioners need to take care
when asking for consent to multiple domains within a single survey. The order
in which these are asked has potential consequences for the consent rates
obtained for each of the domains. While the effect is not yet clearly under-
stood, and does not replicate across the two experiments, it is clear that order
matters. This conclusion parallels the little existing research on order effects in
consent requests discussed earlier (Weiß et al. 2019) as well as recent studies
on consent to share passively collected smartphone (sensor) data (Keusch,
Struminskaya, Antoun, Couper, and Kreuter 2019; Struminskaya, Toepoel,
Lugtig, Haan, Luiten et al. 2020). To reiterate, order matters but in ways not
yet clearly understood. Further research is needed to understand the mecha-
nisms behind these order effects.

Supplementary Materials

Supplementary materials are available online at academic.oup.com/jssam.
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