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A B S T R A C T   

Objective: To study reactions of control group participants allocated to two different presentations of basic health 
information in a digital alcohol intervention trial. 
Method: Control participants were randomised to wait with one of two different presentations of basic health 
information. Multiple choice questions and free-text comments assessed reactions, four months post random-
isation. Effects of differential health information on responses were estimated, as were associations between 
responses, baseline characteristics and change in alcohol consumption. 
Result: Of 1066 control group participants, 572 (54%) responded to the questionnaire. Contrasting two different 
presentations of basic health information revealed no statistically significant differences. Responses revealed that 
38% were interested sufficiently to look at the information while 42% felt frustration, irritation, or disap-
pointment about having to wait. Approximately 55% responded that they decided to reduce their drinking whilst 
17% stated that they continued to drink as usual, and 11% gave up on the idea of reducing their drinking. The 
two latter groups reported markedly higher alcohol consumption at follow-up in comparison to the former 
(probability of association >99.9%). 
Conclusion: Being made to wait may invite negative research participation effects. 
Practice implication: Comparator guidance should be updated to reflect the potentially negative consequences 
which are under researched.   

1. Introduction 

Randomised control trials (RCTs) are acknowledged as the gold 
standard for estimating the effects of interventions [1]. By virtue of 
randomisation of large numbers of units, confounding is guaranteed to 
not exist between allocation and outcome, thus allowing for uncon-
founded estimates of effect. The effect of an intervention can thus be 
studied precisely as a contrast; a comparison of outcomes from two or 
more groups who were comparable before allocation. This means that it 
is the actions of participants in randomised groups over the trial period 
which will determine the magnitude of the estimated effect. However, 
while novel interventions usually are carefully designed, resulting in the 
intervention side of the contrast being capable of close study, a small 
fraction of the attention is usually given to the control side of the 
contrast [2,3]. So, while effects estimated in RCTs are unconfounded, it 
is not always clear exactly which contrast the reported estimates 
represent. Everything is relative in a trial, and control groups are not 

routinely given the attention they deserve in order to attain secure valid 
interpretations of reported effects. 

There is guidance in the literature with respect to the design of 
control groups [2,4], which highlights the advantages and disadvan-
tages of different types of controls, and emphasizes trade-offs between 
study aims and statistical power. One type of control group which is 
featured in the frameworks, and frequently in practice, is delayed access 
to the treatment under study, i.e., placing control group participants on 
a waiting list. It has been proposed as a good candidate when the pri-
mary goal is to decide if an intervention works at all, and suggested to be 
more ethically defensible than no-treatment [4,5]. It can function well in 
situations when treatments are rationed, and there is nevertheless un-
certainty about treatment effectiveness, as a fair means of allocation that 
permits rigorous study. However, allocating participants to a waiting list 
may have unintended consequences since it may not be congruent with 
participants’ expectations and intentions for enrolling in the trial; there 
is particular concern that it may be interpreted as an implicit instruction 
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not to do anything, including changing one’s behaviour until access to 
treatment is given [6–9]. There is a small, coherent, and illustrative 
body of evidence providing grounds for concern that major, but not well 
understood, problems may be linked to the use of waiting list groups in 
RCTs. More research is clearly needed and should not be difficult to nest 
within existing studies. 

In behavioural intervention trials, in particular in studies of alcohol 
interventions [10,11], it is common to present basic alcohol and health 
information to those allocated to a waiting list group. Typically, this in-
formation is widely available to individuals online. Individuals who sign 
up for behavioural intervention trials have likely searched, or will in the 
future search, for information online, and much information is available 
of variable quality. Alcohol industry actors have been heavily involved in 
providing such information across the world, and this has generated 
much concern about the ways the content subtly advances business rather 
than health interests [12–16]. There is, however, a paucity of evaluation 
studies of the effects of using such contents in research contexts. This 
means that not only are the effects of being allocated to a waiting list 
group understudied, but so are the effects of the specific information 
typically given to participants at the time of allocation. 

1.1. Objectives 

This study concerns the reactions of participants randomly allocated 
to two control groups which received different forms of basic health 
information within a randomised control trial estimating the effective-
ness of a digital alcohol intervention. Specific aims of the study were to: 

Estimate the effects of being exposed to two contrasting approaches 
to the presentation of basic health information on self-reported 
reactions. 

Explore participants self-reported reactions of being allocated to the 
waiting list control group. 

Investigate associations between participant self-reported reactions, 
baseline characteristics and change in alcohol consumption. 

2. Method 

2.1. Trial design 

The study was a two-arm, parallel groups, randomised trial among 
control group participants of an effectiveness trial of a digital alcohol 
intervention. The trial was prospectively registered (ISRCTN48317451) 
and a trial protocol including a statistical analysis plan was made 
available prior to trial commencement [17]. Ethical approval for the 
study was received on 2018–06–11 by the Regional Ethical Committee 
in Linköping, Sweden (Dnr 2018/417–31). Findings regarding the 
effectiveness of the digital alcohol intervention have been reported 
elsewhere [18]. A participant flowchart is presented in Fig. 1. The 
CONSORT guidelines were followed in the reporting of the study [1]. 

2.2. Participants 

The target population was Swedish adults seeking help online to 
reduce their alcohol consumption. Individuals were required to be at 
least 18 years of age, have access to a mobile phone, and be classified as 
risky drinkers according to Swedish guidelines [19]. Participants were 
recruited to the trial using online advertisements and signed up by 
sending a text message. A response was sent back with a hyperlink to the 
informed consent material. Those who consented were asked to respond 
to a baseline questionnaire (which also assessed eligibility). Please see 
Appendix A for full details of questions asked at baseline. 

2.3. Interventions 

The informed consent materials explicitly informed participants that 
some were going to receive information in advance of access to the new 

support tool, and thus they would have to wait for it, and the other group 
would do things in reverse. They were not explicitly told that one group 
was the control group in a trial designed primarily to investigate the 
support tool, but rather that there were two ways in which participants 
would be receiving support. They were told that different types of in-
formation would be tested, but not how many types of information or 
anything about their content. The relevant paragraph from the informed 
consent materials is quoted directly as follows: 

In order to investigate the effects of the intervention we need to compare 
two groups of individuals. Therefore, all individuals that agree to participate 
in the study will randomly be allocated into one of two groups. One group will 
begin the trial by being given information that will motivate them to reduce 
their alcohol consumption for four months, and then have access to the new 
support tool for four months. The study will also investigate if different types 
of information lead to individuals requesting more information. The other 
group will have these two phases reversed, thus being given immediate access 
to the new support tool. 

In the parent trial, eligible participants were randomised after con-
senting and responding to the baseline questionnaire to either receive 
the digital alcohol intervention or to the control group. Control group 
participants were randomised once more into two groups. Participants 
in both control groups received a single text message with basic health 
information regarding short- and long-term effects of alcohol con-
sumption. However, we incorporated a contrast between two very brief 
types of information; one which provided a clear and straightforward 
public health messaging style (while being appropriately evidence 
informed, the PH group) and another which emphasised possible com-
plexities associated with the short- and long-term effects of alcohol (such 
as is widely available from alcohol industry sources, the IND group). 
Each message included the same link to a website with information 
about alcohol. Please see Appendix B for full details of the messages. 

2.4. Outcomes 

Reactions were measured by asking three questions as part of the 
main trial’s four-month follow-up. Participants were also invited to 
leave comments after the first and second questions. The information 
and questions presented to participants is shown in Text Box 1. There 
were two alcohol consumption outcomes, which were co-primary in the 
parent trial: total weekly alcohol consumption measured by asking 
participants the number of standard drinks consumed in the past week; 
and frequency of heavy episodic drinking assessed by asking partici-
pants how many times they consumed 4 (women) / 5 (men) or more 
standard drinks on one occasion the past month. 

2.5. Sample size, Randomisation, and blinding 

Since the current study was an experiment nested within a larger 
effectiveness trial, there was no power calculation made to decide on the 
sample size required to detect a pre-specified effect size. 

We used simple randomisation which was done automatically by the 
backend server. Neither participants nor research personnel were able to 
discover or in any way manipulate the randomisation sequence. 

Participants and research personnel were blind to allocation between 
the two contrasting control group messages, however, participants were 
aware if they were given immediate or delayed access to the digital 
alcohol intervention. 

2.6. Statistical methods 

All analyses were done by including all control group participants, 
keeping them in the groups to which they were randomised, i.e., 
intention to treat. Pre-registered and unplanned ancillary analyses were 
conducted, as well as a qualitative analysis of free-text comments. All 
quantitative analysis were conducted using R (version 3.6.0) [20] and 
STAN (version 2.18) [21]. 

K.U. Gunnarsson et al.                                                                                                                                                                                                                        
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Fig. 1. Participant flow presented in a CONSORT flow diagram.  
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2.6.1. Pre-registered analyses 
Differences between the two groups on responses to the reaction 

questionnaire were investigated using chi-squared tests for comparison 
of proportions, with statistical significance assessed at the 0.05 signifi-
cance level. 

2.6.2. Unplanned ancillary analyses 
Since a chi-square test only offers a crude test of independence 

Text Box 1 
Reaction questions. 

You were among those who were first given information and time to motivate yourself before being given access to the new support tool. We would like to 
ask three questions about how you reacted and what you did when you were told about this.  

a) Interested to look at the information.  
b) Frustration, irritation, or disappointment. I was ready for extra support to reduce my drinking.  
c) Neither positive nor negative. It did not matter for me.  
d) I do not know. 

Your first reaction:  

a) I decided to motivate myself and reduce my drinking.  
b) I decided to continue drinking as usual and to start reducing my drinking later when I was given access to the support tool.  
c) I found other support that I used to reduce my drinking.  
d) I gave up on the idea of reducing my drinking. 

Which one of the following alternatives best describes what you decided to do?  

a) I looked at the information and found it useful to reflect on my drinking.  
b) I looked at the information and did not find it useful.  
c) I did not look at the information.  
d) I do not know. 

Did you look at the information that was given to you?  

Table 1 
Baseline characteristics of control group participants and responders to the 
follow-up questionnaire.   

Control group 
participants 
n = 1066 

Responders 
from PH 
n = 294 

Responders 
from IND 
n = 278 

Age, median (IQR) 46 (36;54) 47 (38;54) 49 (39;56) 
Sex:    
Woman 625 (59%) 177 (60%) 154 (55%) 
Man 441 (41%) 117 (40%) 124 (45%) 
Total weekly consumption 

past week, median (IQR) 
16 (10;25) 17 (10;25) 18 (12;25) 

Episodes of heavy 
drinking past month, 
median (IQR) 

6 (4;12) 6 (3;10) 6 (3.25;12) 

Civil status:    
Not living alone with kids 373 (35%) 106 (36%) 98 (35%) 
Not living alone no kids 277 (26%) 72 (24%) 84 (30%) 
Living alone with no kids 224 (21%) 55 (19%) 57 (21%) 
Living alone with kids 101 (9%) 32 (11%) 20 (7%) 
Partner but not living 

together 
91 (9%) 29 (10%) 19 (7%) 

Confidencea, median 
(IQR) 

6 (5;8) 6 (5;8) 6 (5;8) 

Importanceb, median 
(IQR) 

10 (9;10) 10 (9;10) 10 (9;10) 

Knowledgec, median (IQR) 5 (2;6) 5 (3;7) 4 (3;7) 
IQR = Interquartile range 
a How confident are you that you will be able to reduce your alcohol con-
sumption? (10-point scale ranging from 1 = “Not at all” to 10 = “Very confi-
dent”) b How important is it for you to reduce your alcohol consumption? (10- 
point scale ranging from 1 = “Not important” to 10 = “Very important”) c How 
well do you know how to reduce your alcohol consumption? (10-point scale 
ranging from 1 = “Not well at all” to 10 = “Very well”) 

Table 2 
Responses to questions regarding reactions.   

Total PH IND  
n (%) n (%) n (%) 

Your first reaction:    
Interested to look at the information. 216 

(38%) 
112 
(38%) 

104 
(37%) 

Frustration, irritation, or disappointment. I was 
ready for extra support to reduce my drinking. 

238 
(42%) 

124 
(42%) 

114 
(41%) 

Neither positive nor negative. It did not matter 
for me. 

71 
(12%) 

28 
(10%) 

43 
(15%) 

I do not know. 47 (8%) 30 
(10%) 

17 (6%)   

P-value = 0.07 (χ2 
=

7.04, df = 3) 
Which one of the following alternatives best 

describes what you decided to do?    
I decided to motivate myself and reduce my 

drinking. 
312 
(55%) 

158 
(54%) 

154 
(56%) 

I found other support that I used to reduce my 
drinking. 

93 
(16%) 

48 
(16%) 

45 
(16%) 

I decided to continue drinking as usual and to 
start reducing my drinking later when I was 
given access to the support tool. 

96 
(17%) 

48 
(16%) 

48 
(17%) 

I gave up on the idea of reducing my drinking. 65 
(11%) 

37 
(13%) 

28 
(10%)   

P-value = 0.82 (χ2 
=

0.94, df = 3) 
Did you look at the information that was given to 

you?    
I looked at the information and found it useful to 

reflect on my drinking. 
333 
(58%) 

171 
(58%) 

162 
(58%) 

I looked at the information and did not find it 
useful. 

96 
(17%) 

46 
(16%) 

50 
(18%) 

I did not look at the information. 50 (9%) 26 (9%) 24 (8%) 
I do not know. 92 

(16%) 
50 
(17%) 

42 
(15%)   

P-value = 0.85 (χ2 
=

0.79, df = 3)  
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between allocation and responses to questions as a whole, it cannot 
provide evidence of effects of allocation on specific response options, 
nor does it allow for adjusting for baseline characteristics. Therefore, 
multinomial regression models were estimated to further investigate 
both the causal effect of randomisation on responses to the reaction 
questions, as well as associations between responses and baseline 
characteristics. One regression model per question was estimated, with 
allocation and baseline characteristics as covariates. Bayesian inference 
[22] was used with Cauchy priors (location = 0, scale = 1), which 
promote conservative estimates. 

To estimate associations between alcohol consumption at follow-up 
and responses to the second reaction question, one negative binomial 
regression model was estimated for each alcohol measure. The models 
were adjusted for baseline characteristics and each alcohol measure at 
baseline respectively. Bayesian inference was used with standard normal 
priors. 

The findings from these ancillary analyses, should of course, be 
regarded as fundamentally exploratory in nature as the analyses were 
not pre-planned. 

2.6.3. Qualitative analysis 
An inductive approach to analysis of the content of the free-text 

comments on the first two questions was used [23]. Free-text com-
ments for both questions were read and analysed as a whole. First, the 
data was read by two of the authors (KUG and MB) to obtain a sense of 
the whole and identify words or phrases describing participants’ expe-
riences of being allocated to the control group. Second, open coding of 
the words and phrases in relation to the objective of the study was 
performed by KUG. Codes were further condensed and divided into 
sub-categories and categories through an abstraction process in discus-
sions between KUG and MB until consensus was reached. 

3. Results 

Between 2019–04–25 and 2020–11–26, 2129 individuals consented 
and were randomised in the main trial: 1063 to the intervention group 
and 1066 to the control group. The 1066 control group participants were 
then further randomised: 527 to PH and 539 to IND. Both groups were 
equally likely to follow the provided link in the health information [18]. 

At four-months post-randomisation, 572 of the 1066 control group 
participants (54%) responded to the three reactions questions, 294 
(56%) in the PH arm and 278 (52%) in the IND arm. A chi-square test 
suggested that the difference in attrition between the two arms was not 
statistically significant (P-value = 0.19). Characteristics of control group 
participants and those from PH and IND responding to the follow-up 
questionnaire are presented in Table 1. Apart from sex, there were few 
meaningful differences between the PH and IND groups. The difference 
in sex was not statistically significant following a chi-square test (P- 
value = 0.28). 

3.1. Comparing proportions of responses 

Responses to the reaction questions are presented in Table 2. Chi- 
square tests comparing proportions of responses did not reveal any 
statistically significant differences between the PH and IND groups. 

3.2. Multinomial regression analyses 

Table 3, accompanied by Fig. 2, presents the marginal posterior 
distributions of the covariate coefficients of the multinomial regression 
model for the first reaction question. The response option “Interested to 
look at the information” was used as reference category. The contrast 
between the IND and PH groups should be interpreted as the effect of 
allocation on responses to this question. All other coefficient estimates 
should be interpreted as conditional associations between baseline 
characteristics and responses to the question. For instance, the posterior 

median odds ratio for responding “Neither positive nor negative. It did not 
matter for me” compared to “Interested to look at the information” was 1.85 
when comparing the IND group to the PH group, suggesting that allo-
cation to IND a little under doubled the odds of responding that the 
allocation did not matter compared to being interested in the supplied 
information. The probability that this effect was greater than the null 
(OR = 1) was 99%, suggesting strong evidence of this effect in the 
observed data. 

All else being equal, men were more than twice as likely than women 
to be interested in the information rather than expressing frustration, 
irritation, or disappointment The posterior median odds ratio of this 
association being 0.45, and the probability was > 99.9% that this odds 
ratio was less than the null (OR = 1). Similarly, men were more likely 
than women to respond with the “don’t know” option (OR = 0.44, 
probability of association 99%). There was also a marked association 
between age and responses, with older participants more likely to 
respond having been interested in the material than the other options. 
Finally, those scoring themselves higher on the confidence question at 
baseline were more likely to respond interested compared to frustration 
and not knowing. 

Table 3 
Estimates of coefficients of the multinomial regression model for the first reac-
tion question (“Your first reaction”). The response option “Interested to look at the 
information” was used as reference category. Odds ratios (OR) above 1 indicate 
that the response option was more likely than the reference category. For 
instance, the IND group were more likely to respond that allocation did not 
matter to them rather than being interested to look at the information (in 
comparison to the PH group). The probability that this OR was greater than 1 
was 99%.   

Posterior distribution: median, 2.5 and 97.5 percentiles 
probability of OR > /< 1  
Frustration vs. 
Interested 

Did not matter 
vs. Interested 

Do not 
knowvs. 
Interested 

Effect of allocation to industry vs. public health information 
IND vs. PH 1.08 (0.74; 

1.58) 
66% 

1.85 (1.09; 
3.22) 
99% 

0.64 (0.33; 
1.18) 
92% 

Conditional associations with baseline characteristics 
Age 0.96 (0.95; 

0.98) 
>99.9% 

0.93 (0.91; 
0.96) 
>99.9% 

0.97 (0.94; 
1.00) 
98% 

Total weekly 
consumption 

1.00 (0.98; 
1.03) 
66% 

1.03 (1.00; 
1.07) 
97% 

1.00 (0.96; 
1.04) 
53% 

Episodes of heavy 
drinking 

1.02 (0.98; 
1.05) 
84% 

0.98 (0.93; 
1.03) 
76% 

1.02 (0.96; 
1.07) 
75% 

Man vs. Woman 0.45 (0.30; 
0.68) 
>99.9% 

0.60 (0.34; 
1.05) 
96% 

0.44 (0.21; 
0.85) 
99% 

Not living alone no kids 
vs. not alone with kids 

1.00 (0.62; 
1.60) 
50% 

1.06 (0.56; 
1.97) 
57% 

1.10 (0.53; 
2.26) 
60% 

Living alone no kids vs. 
not alone with kids 

1.05 (0.63; 
1.74) 
58% 

0.67 (0.31; 
1.36) 
86% 

1.17 (0.55; 
2.48) 
66% 

Living alone with kids vs. 
not alone with kids 

1.75 (0.91; 
3.52) 
95% 

1.60 (0.66; 
3.99) 
85% 

1.18 (0.39; 
3.32) 
62% 

Partner but not living 
togethervs. not alone 
with kids 

0.99 (0.51; 
1.92) 
51% 

0.59 (0.18; 
1.47) 
87% 

0.74 (0.20; 
1.98) 
73% 

Confidence 0.89 (0.81; 
0.97) 
>99.9% 

0.99 (0.88; 
1.13) 
55% 

0.85 (0.73; 
0.97) 
99% 

Importance 0.97 (0.83; 
1.13) 
67% 

0.85 (0.70; 
1.04) 
94% 

1.12 (0.87; 
1.51) 
80% 

Knowledge 0.96 (0.89; 
1.04) 
84% 

1.07 (0.95; 
1.20) 
88% 

0.98 (0.86; 
1.11) 
64%  
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Table 4 accompanied by Fig. 3, and Table 5 accompanied by Fig. 4, 
present the marginal posterior distributions of the covariate coefficients 
of the multinomial regression models for the subsequent two questions 
respectively. Interpretation of the estimates follows from the description 
of Table 3 and Fig. 1. For the question regarding what participants 
decided to do (Table 4 and Fig. 3), the option “I decided to motivate myself 
and reduce my drinking” was set as reference category. Those with a 
higher weekly alcohol consumption at baseline were less likely to report 
that they decided to motivate themselves and attempt to reduce their 
drinking on their own. On the other hand, those with a higher confi-
dence in their ability to reduce their drinking at baseline were more 

likely to report doing so. Older participants were also more likely to 
report having motivated themselves, and there was some evidence 
suggesting that men were more likely than women to report motivating 
themselves, while women were more likely to report that they continued 
to drink and attempt to reduce their consumption later wh they were 
given access to the new support tool. 

For the question regarding whether participants looked at the in-
formation (Table 5 and Fig. 4), the option “I looked at the information and 
found it useful to reflect on my drinking” was set as the reference category 
in light of the observed data. Men were more likely than women to 
report that they looked at the information and found it useful, with 

Table 4 
Estimates of coefficients of the multinomial regression model for the second reaction question (“Which one of the following alternatives best describes what you 
decided to do?”). The response option “I decided to motivate myself and reduce my drinking” was used as reference category. Odds ratios (OR) less than 1 indicate that the 
reference category was more likely than the response option. For instance, the IND group were more likely to respond that they motivated them self and reduced their 
drinking rather than giving up on the idea of reducing their drinking (in comparison to the PH group). The probability that this OR was smaller than 1 was 89%.   

Posterior distribution: median, 2.5 and 97.5 percentiles probability of OR > /< 1  
Continued and reduced later 
vs. Motivate and reduce 

Other support 
vs. Motivate and reduce 

Gave-up 
vs. Motivate and reduce 

Effect of allocation to industry vs. public health information 
IND vs. PH 1.07 (0.66;1.71) 

62% 
0.93 (0.58;1.47) 
63% 

0.71 (0.41;1.22) 
89% 

Conditional associations with baseline characteristics 
Age 0.99 (0.97;1.01) 

79% 
0.97 (0.95;0.99) 
> 99.9% 

0.96 (0.94;0.98) 
> 99.9% 

Total weekly consumption 1.05 (1.02;1.07) 
99% 

1.03 (1.01;1.06) 
99% 

1.04 (1.01;1.08) 
99% 

Episodes of heavy drinking 1.03 (0.99;1.07) 
99% 

1.03 (0.99;1.07) 
90% 

1.07 (1.03;1.12) 
89% 

Man vs. Woman 0.61 (0.35;1.02) 
97% 

1.19 (0.74;1.92) 
76% 

0.64 (0.36;1.13) 
93% 

Not living alone no kids vs. not alone with kids 0.64 (0.33;1.16) 
93% 

1.14 (0.66;1.98) 
69% 

1.19 (0.62;2.37) 
70% 

Living alone no kids vs. not alone with kids 1.02 (0.55;1.87) 
53% 

0.96 (0.51;1.79) 
55% 

1.74 (0.88;3.57) 
94% 

Living alone with kids vs. not alone with kids 0.88 (0.37;1.88) 
63% 

1.02 (0.44;2.18) 
52% 

1.30 (0.53;3.13) 
73% 

Partner but not living togethervs. not alone with kids 2.02 (0.99;4.30) 
97% 

0.55 (0.17;1.35) 
90% 

0.81 (0.26;2.14) 
67% 

Confidence 0.82 (0.74;0.91) 
> 99.9% 

0.85 (0.76;0.94) 
> 99.9% 

0.99 (0.87;1.12) 
58% 

Importance 0.89 (0.75;1.07) 
89% 

1.04 (0.86;1.28) 
65% 

0.83 (0.68;1.02) 
96% 

Knowledge 1.01 (0.91;1.11) 
55% 

1.02 (0.92;1.12) 
64% 

0.90 (0.79;1.01) 
96%  

Fig. 2. Marginal posterior distributions of coefficients of the multinomial regression model for the first reaction question (“Your first reaction”). The response option 
“Interested to look at the information” was used as reference category. Odds ratios (OR) above 1 indicate that the response option was more likely than the refer-
ence category. 
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women being more likely to report the information as not useful and that 
they did not look at the information. Older participants were also more 
likely to report having looked at the information and found it useful. 

3.3. Reaction and alcohol consumption 

Data on total weekly consumption and heavy episodic drinking 
within the groups defined by responses to the second reaction question 
are presented in Table 6. The median consumption at follow-up was 
markedly higher among those reported having decided to continue 
drinking as usual and those who gave up on the idea of reducing 

drinking in comparison to those who decided to motivate themselves 
and reduce their drinking and those who found other support. Table 7 
presents estimates of adjusted incidence rate ratios (IRRs), with those 
who decided to motive themselves and reduce their drinking as refer-
ence. Using the posterior median as a point estimate of association: those 
responding that they decided to continue to drink as usual reported at 
follow-up a 67% higher weekly consumption and 82% higher frequency 
of heavy episodic drinking, with both estimates adjusted for the relevant 
baseline consumption measure. Similarly, those who gave up on the idea 
of reducing their drinking reported at follow-up a 74% higher weekly 
consumption and 58% higher frequency of heavy episodic drinking, 

Table 5 
Estimates of coefficients of the multinomial regression model for the third reaction question (“Did you look at the information that was given to you?”). The response 
option “I looked at the information and found it useful to reflect on my drinking” was used as reference category. Odds ratios (OR) above 1 indicate that the reference 
category was more likely than the response option. For instance, the IND group were more likely to respond that they did not find the information useful rather than 
they did not find it useful (in comparison to the PH group). The probability that this OR was greater than 1 was 74%.   

Posterior distribution: median, 2.5 and 97.5 percentiles probability of coefficient OR > /< 1  
Not useful 
vs. Useful 

Did not look 
vs. Useful 

Do not know 
Vs. Useful 

Effect of allocation to industry vs. public health information 
IND vs. PH 1.16 (0.74;1.82) 

74% 
1.00 (0.56;1.77) 
51% 

0.91 (0.57;1.44) 
66% 

Conditional associations with baseline characteristics 
Age 0.97 (0.95;0.99) 

> 99.9% 
0.97 (0.94;0.99) 
> 99.9% 

0.97 (0.95;0.99) 
> 99.9% 

Total weekly consumption 1.03 (1.00;1.06) 
99% 

1.00 (0.97;1.04) 
58% 

1.00 (0.97;1.03) 
59% 

Episodes of heavy drinking 0.99 (0.96;1.03) 
60% 

1.02 (0.97;1.08) 
83% 

1.00 (0.95;1.04) 
66% 

Man vs. Woman 0.56 (0.33;0.91) 
> 99.9% 

0.46 (0.23;0.88) 
> 99.9% 

0.64 (0.39;1.05) 
96% 

Not living alone no kids vs. not alone with kids 0.69 (0.38;1.21) 
90% 

0.54 (0.23;1.12) 
95% 

0.89 (0.50;1.56) 
66% 

Living alone no kids vs. not alone with kids 1.04 (0.57;1.86) 
55% 

0.96 (0.45;1.94) 
54% 

1.34 (0.74;2.46) 
83% 

Living alone with kids vs. not alone with kids 1.41 (0.68;2.94) 
82% 

1.19 (0.47;2.86) 
65% 

1.29 (0.59;2.79) 
75% 

Partner but not living togethervs. not alone with kids 0.29 (0.07;0.80) 
> 99.9% 

0.52 (0.14;1.35) 
90% 

0.89 (0.39;1.91)61% 

Confidence 0.92 (0.83;1.02) 
95% 

0.91 (0.80;1.05) 
90% 

0.95 (0.86;1.06) 
81% 

Importance 0.90 (0.75;1.10) 
85% 

0.83 (0.67;1.04) 
95% 

0.79 (0.67;0.94) 
> 99.9% 

Knowledge 0.95 (0.86;1.04) 
87% 

0.94 (0.83;1.06) 
58% 

0.88 (0.80;0.98) 
> 99.9%  

Fig. 3. Marginal posterior distributions of the covariate coefficients of the multinomial regression model for second reaction question (“Which one of the following 
alternatives best describes what you decided to do?”). The response option “I decided to motivate myself and reduce my drinking” was used as a reference category. Odds 
ratios (OR) above 1 indicate that the response option was more likely than the reference category. 
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adjusted for the relevant baseline consumption measure. The probability 
of these IRRs being greater than 1 was more than 99.9%. 

3.4. Qualitative analyses of comments 

The findings on participants’ experiences in the control group from 
the content analysis of free -text comments are presented in Table 8. We 
decided against analysing the two control groups (PH and IND) sepa-
rately due to the sparse nature of the data after checking there were no 
major differences between them. The average comment was 13 words 
long, ranging from a minimum of 1 word and a maximum of 55 words. A 
total of 196 comments were collected from 164 participants. 

3.5. Negative experiences of being allocated to waiting list 

Participants articulated that the main reason why they joined the 
study was to get help to reduce their alcohol consumption. Having to 
wait for the new support was experienced as disappointment, and in 
some cases the participants felt deceived. Participants who did not think 
it was clear that they would be allocated to either the intervention or 
control group reacted with frustration or anger, as it induced feelings of 
being denied help. 

3.6. Positive experiences of being allocated to waiting list 

Having to wait for the intervention could also be considered as a 
positive, giving time to reflect on their own situation. Signing up for the 
study could also be considered the most important thing for one’s own 
motivation for behaviour change, and which group they ended up in was 
not as important. Some participants stated that information about 
allocation was made clear and, therefore, did not express any negative 
experience and were instead interested in the provided material. 

3.7. Motivated to decrease alcohol consumption 

When the participants did not get access to the support immediately, 
some chose to search for help elsewhere. Some managed to reduce their 
alcohol consumption during the waiting time using, for example, ther-
apy, websites, mobile applications, medication, or other drugs and 

Table 6 
Total weekly consumption and heavy episodic drinking at four months post 
baseline comparing groups defined by responses to the second reaction question 
(“Which one of the following alternatives best describes what you decided to 
do?”).   

Total weekly 
consumption (standard 
drinks past week) 

Heavy episodic 
drinking (frequency 
past month)  

Median (IQR) Median (IQR) 
I decided to motivate myself 

and reduce my drinking. 
7.5 (4; 12) 2 (1; 4) 

I found other support that I 
used to reduce my drinking. 

8 (0; 12) 3 (1; 5) 

I decided to continue drinking 
as usual and to start reducing 
my drinking later when I was 
given access to the support 
tool. 

16 (10; 24) 5.5 (4; 10) 

I gave up on the idea of 
reducing my drinking. 

18 (10; 24) 6 (3; 12)  

Table 7 
Estimates of incidence rate ratios of total weekly consumption and heavy 
episodic drinking at four months post baseline comparing groups defined by 
responses to the second reaction question (“Which one of the following alter-
natives best describes what you decided to do?”).   

Total weekly consumption 
(standard drinks past week) 

Heavy episodic drinking 
(frequency past month)  

Posterior distribution  
Median, 2.5 
and 97.5 
percentiles 

Probability 
IRRa 

> /< 1 
Median, 2.5 
and 97.5 
percentiles 

Probability 
IRRa 

> /< 1 

Other support 
vs. 
Motivate 
and reduce 

0.90 (0.73; 
1.11) 

83.7% 1.05 (0.84; 
1.33) 

66.3% 

Continued 
and reduce 
later 
vs. 
Motivate 
and reduce 

1.67 (1.36; 
2.06) 

> 99.9% 1.82 (1.47; 
2.27) 

> 99.9% 

Gave-up 
vs. 
Motivate 
and reduce 

1.74 (1.38; 
2.20) 

> 99.9% 1.58 (1.22; 
2.04) 

> 99.9% 

a Incidence rate ratios (IRRs) estimated using negative binomial regression, 
adjusted for age, sex, marital status, confidence, importance, knowledge, and the 
alcohol measure at baseline. 

Fig. 4. Marginal posterior distributions of the covariate coefficients of the multinomial regression model for the third reaction question (“Did you look at the in-
formation that was given to you?”). The response option “I looked at the information and found it useful to reflect on my drinking” was used as a reference category. 
Odds ratios (OR) above 1 indicate that the response option was more likely than the reference category. 
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substances. Some participants decided to change their behaviour 
without support. Economic reasons, family and health were the main 
sources of motivation reported. 

3.8. Demotivated and did not find help elsewhere 

Among those who continue to consume alcohol without reducing 
consumption, not being given access to the support was demotivating. 
These participants expressed difficulties in trying to quit on their own, as 
the support that is already available was not always felt to be sufficient. 

4. Discussion and conclusion 

4.1. Discussion 

Contrasting individuals randomly allocated to two different pre-
sentations of basic alcohol and health information revealed no statisti-
cally significant differences in self-reported reactions to being allocated 
to a waiting list control group. The lack of difference observed in the 
planned analysis suggests the detailed ways in which one is made to wait 
in a trial may matter much less than the fact of being made to wait. Post- 
hoc ancillary analyses did suggest that those receiving such information 
in the manner routinely provided by industry sources were subsequently 
more likely to be indifferent towards control group allocation rather 
than being interested in the provided information, in comparison to 
those who received a more straightforward public health message. The 
industry material emphasised possible complexities associated with the 
short- and long-term effects of alcohol [24], and both the industry and 
public health brief text messages were directly concerned with violence 
and cancer (see Appendix B). Please note that the differential interest in 
the materials in the post-hoc findings attests to the possibility of re-
actions undetected in the planned comparison. In this connection, do 
bear in mind that the main trial findings showed that both groups were 
equally likely to follow the provided link in the health information, and 
there were no marked differences in alcohol consumption measures at 
follow-up between the two groups [18]. 

While waiting list control groups have been proposed as a means to 
avoid the ethical dilemmas involved in withholding treatment from 
controls [5], in this study we found that it induces negative experiences 
that are difficult to overlook. These present both ethical and methodo-
logical issues that warrant deeper explorations [25]. Participants in our 
study expressed feeling frustrated when not being given access to the 
new support tool, the main reason for participation for many, and these 
reactions were not inert in respect of intentions to drink less, with which 
they were seeking help. The degree to which these negative experiences 
varied in exploratory analyses depending on participants’ sex, age, 
baseline alcohol consumption, and confidence in their own ability to 
reduce their drinking. Furthermore, after adjusting for baseline, alcohol 
consumption at follow-up was markedly higher among those whose 

intentions to reduce drinking changed in reaction to being allocated to 
the waiting list, in comparison to those who decided to motivate 
themselves and reduce their drinking. N.B. the reactions data are 
retrospective in nature. 

Our findings are in line with previous research which has shown that 
being allocated to a waiting list control group may evoke feelings of 
being denied support and disappointment [7,26], and that participants 
can decide to wait to attempt to change until receiving the support 
sought [7]. It has been suggested that participants on waiting lists are, to 
some extent, under the impression that they are expected to wait to 
change until receiving the intervention, resulting in participants putting 
less effort into change [27]. Direct evidence of this phenomenon was 
found in one exploratory trial [28], which showed that participants who 
rated themselves as ready to change their alcohol consumption, and who 
were allocated to a waiting list group, waited to reduce their drinking. 
This problematic nature of this issue may be exacerbated when waitlist 
participants are asked to refrain from involvement in other treatments, 
which may lessen people’s natural help-seeking behaviours [29], and 
particularly for those whose health problems are more severe, and are 
more in need of help. Although care needs to be taken in interpretation 
of the reactions data, the present findings point towards harmful effects 
of being made to wait; 28% of participants had markedly higher con-
sumption at follow-up relative the rest, after having joined the study 
hoping to reduce it. This study also provides further data to indicate that 
the potential for such reactions may also be contingent on the detailed 
content of the waiting list content. In any case, the use of alcohol in-
dustry originated material in health or research contexts is problematic 
in view of the ways business and political interests are quietly pursued 
[30–34]. The ways we do our research may involve accepted and indeed 
widespread practices that incorporate a wider range of overlooked 
biases [35–38]. 

4.1.1. Limitations 
The data for this study was collected at the final follow-up of the trial 

four months post-randomisation. It is therefore to some extent likely that 
participants’ recall of their experiences does not fully reflect their earlier 
experiences. Thus, while responses to the questions and free-text com-
ments provide helpful insights into participants’ reactions, they are 
subject to recall bias. This was a necessary design choice, as we had 
reason to believe that asking such questions before trial participation 
had ended may have inadvertently biased the main trial within which 
this study was nested. Please note that the items used to assess reactions 
have not been pilot tested or formally validated. Additionally, as data 
was only collected during the trial period, no outcomes were measured 
post-intervention delivery for the control group. Thus, any impacts of 
being allocated to the waitlist control group had on longer term out-
comes were not measured. Negative consequences of waiting may be 
negated by later receiving the intervention. If so, and how far, could be 
addressed in future studies. 

Ensuring high response rates in online trials is challenging, and this 
study also experienced high attrition. Responses to the questionnaires 
was collected from 52% of all control group participants, which implies 
a high risk of attrition bias. Responders were broadly representative of 
the entire control group with respect to baseline characteristics, how-
ever, this does not guarantee that responders and non-responders were 
unlike one another with respect to other unmeasured variables. Attrition 
was higher still for the free-text comments. 

Finally, we suggest this study involves a weaker experimental 
contrast than could be performed. One could imagine a study in which 
participants were acutely aware that they were being made to wait for 
an intervention they highly valued and were eager to access. In such a 
situation, one may find that waiting list harmful effects are more pro-
nounced. This is however to be studied in future trials, and there are 
obvious ethical issues to be considered in advance of the conduct of such 
studies. 

Table 8 
Sub-categories and categories formed from content analysis of free-text 
comments.  

Sub-category (occurrences of codes) Category (occurrences of codes) 
Feelings of being deceived by allocation (3) Negative experience of being 

allocated to waiting list (56) Disappointed at not getting access to 
support tool immediately (27) 

Frustration at not receiving anything (26) 
Inspired and motivated just to participate 

in a study (9) 
Positive experience of being allocated 
to waiting list (22) 

Interested in the received information (5) 
Did not care about allocation (8) 
Found support elsewhere (51) Motivated to decrease alcohol 

consumption (105) Decreased on one’s own (54) 
Did not find help elsewhere (9) Demotivated and did not find help 

elsewhere (24) Gave up because of lack of support (3) 
Was not able to motivate oneself (12)  
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4.2. Conclusion 

We found no strong evidence indicating that differential presentation 
of basic health information affected reactions to waiting list control 
group allocation. We found strong evidence that being made to wait may 
invite negative research participation effects that are routinely ignored. 
Further study of these issues is important because this study adds to 
existing evidence demonstrating the possible nature and magnitude of 
harm arising out of being made to wait during research participation. 

4.3. Practice implications 

Guidance on the use of waiting list control groups in behavioural 
trials should be updated to reflect proof of concept and growing 
empirical evidence showing negative consequences of their use. The 
contrast between immediate access and waiting list may be inflated 
where participants allocated to the control group are made to wait to in 
ways that would not happen if they had not participated in the trial. 
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