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ABSTRACT

Objective Randomised controlled trials (RCT) are the
gold standard to provide unbiased data. However, when
patients have a treatment preference, randomisation may
influence participation and outcomes (eg, external and
internal validity). The aim of this study was to assess the
influence of patients’ preference in RCTs by analysing
partially randomised patient preference trials (RPPT); an
RCT and preference cohort combined.

Design Systematic review and meta-analyses.

Data sources MEDLINE, Embase, PsycINFO and the
Cochrane Library.

Eligibility criteria for selecting studies RPPTs published
between January 2005 and October 2018 reporting on
allocation of patients to randomised and preference
cohorts were included.

Data extraction and synthesis Two independent
reviewers extracted data. The main outcomes were the
difference in external validity (participation and baseline
characteristics) and internal validity (lost to follow-

up, crossover and the primary outcome) between the
randomised and the preference cohort within each RPPT,
compared in a meta-regression using a Wald test. Risk
of bias was not assessed, as no quality assessment for
RPPTs has yet been developed.

Results In total, 117 of 3734 identified articles met
screening criteria and 44 were eligible (24 873 patients).
The participation rate in RPPTs was >95% in 14 trials
(range: 48%—100%) and the randomisation refusal

rate was >50% in 26 trials (range: 19%—99%). Higher
education, female, older age, race and prior experience
with one treatment arm were characteristics of patients
declining randomisation. The lost to follow-up and cross-
over rate were significantly higher in the randomised
cohort compared with the preference cohort. Following
the meta-analysis, the reported primary outcomes were
comparable between both cohorts of the RPPTs, mean
difference 0.093 (95% Cl —0.178 to 0.364, p=0.502).
Conclusions Patients’ preference led to a substantial
proportion of a specific patient group refusing
randomisation, while it did not influence the primary
outcome within an RPPT. Therefore, RPPTs could increase
external validity without compromising the internal validity
compared with RCTs.

PROSPERO registration number CRD42019094438.
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Strengths and limitations of this study

» This systematic review and meta-analyses of par-
tially randomised patient preference trials (RPPT)
provides unique data on external and internal va-
lidity between randomised and patients’ preference
cohorts.

» |t was not possible to objectively establish the qual-
ity of included trials, as there is currently no valid
critical appraisal tool to apply for an RPPT.

» Uniform counselling is of crucial importance in
RPPTs, which has not been standardly reported in
the included studies.

INTRODUCTION

Randomised controlled trials (RCT) are
suggested to provide the most reliable
evidence for treatment efﬁcacy.1 However,
participants are no passive recipients of inter-
ventions. Patients with a treatment prefer-
ence may decline enrolment to avoid being
randomised to their non-preferred treatment.
Consequently, treatment preferences can
decrease the generalisability of RCT results to
the clinical population (ie, reduce external
validity). Additionally, trials comparing exper-
imental versus standard treatment are likely
to include patients preferring experimental
treatment, as trial participation is not needed
for patients preferring standard treatment,
further reducing external validity. Internal
validity may be reduced, as randomisation to
the (non-) preferred strategy could influence
adherence to treatment protocol and study
outcomes. Subjective study outcomes can
directly be affected by treatment preference,
whereas objective outcomes are most likely
affected indirectly via adherence (so-called
reluctant  acquiescence  phenomenon).
Especially for an unblinded trial comparing
treatments of significant different nature
(eg, medical vs surgical) the RCT could be
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an inappropriate design. Throughout the years, several
approaches using various names have been proposed as
alternative designs to diminish the influence of patients’
preference on validity: a partially randomised patient
preference trial (RPPT), a comprehensive cohort trial, a
patient preference trial, and more.” In general, the aim
of these designs is to treat patients with a preference
for treatment strategies accordingly, whereas only those
patients without a distinct preference will be randomised
in the usual way.” In the era of patients becoming more
active participants in research, the use of RPPTs increases.
The two previous systematic reviews addressing influence
of preference on validity concluded that this influence
was limited.*® However, one review only included studies
addressing psychotherapy, and the other dates from 2005.
So far, the value of the RPPT remains unclear, nor has it
been addressed in the Oxford Levels of Evidence (Centre
for Evidence-Based Medicine).®

The aim of the study was to assess the influence of
patients’ preference following randomisation in current
daily clinical practice, by comparing randomised cohorts
with preference cohorts within all RPPTs published since
2005. Two hypotheses were tested: (1) Patients’ prefer-
ence will negatively influence participation in RCTs,
decreasing external validity. Therefore, the external
validity of an RPPT will be higher. (2) Patients’ pref-
erences will influence adherence and outcomes in
RCTs, decreasing internal validity. However, as only the
remaining indifferent patients will be included in the
RCT cohort of an RPPT, this RCT cohort can be consid-
ered as the true gold standard for internal validity.

METHODS

Design

A systematic review and meta-analyses of RPPTs was
conducted. This study is reported in accordance with the
Cochrane Handbook for Systematic Reviews of Interven-
tions’ and the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement (online
supplementary material 1).® The study protocol is avail-
able in online supplementary material 2.

Data sources and searches

A search in PubMed, Embase, PsycINFO and the
Cochrane Library for RPPTs published between 1 January
2005 and 5 October 2018 was executed without language
restriction with the assistance of a librarian. The subject
in the search strategy was RPPT and possible aliases of
RPPT (see the PubMed Search Strategy section). Data-
base searches were supplemented by hand searching
reference lists of relevant articles. Additionally, authors
were contacted to seek for data from unpublished studies
identified. Non-English language articles were translated
for possible inclusion.

PubMed search strategy
5 October 2018

(patient preference design*[tiab] OR patient prefer-
ence model*[tiab] OR patient preference trial*[tiab] OR
patient preference method*[tiab] OR comprehensive
cohortstud*[tiab] OR comprehensive cohort design*[tiab]
OR patient preference group[tiab] OR patient preference
allocation arms[tiab] OR preference allocation[tiab] OR
randomized preference trial*[tiab] OR randomised pref-
erence trial*[tiab] OR preference arms[tiab] OR prefer-
ences[ti] OR treatment preference basis[tiab] OR (patient
preference*[tiab] AND random*[ti]) OR (prefer*[ti] AND
random*[ti]) OR (registry patient*[tiab] AND random-
ized[tiab])) AND ("Clinical Trial"[pt] OR trial[ti] OR pref-
erence trial[tiab]) AND ("2004/09"[Date - Publication] :
"3000"[Date - Publication])

And

((patient preferences[ti] AND clinical trials[ti]) OR
nonrandomized[ti] OR (patient preference[ti] AND
randomization[ti]) OR (random[ti] AND nonrandom
assignment[ti]) OR (randomized[ti] AND non-random-
ized[ti]) OR (nonrandom assignment[ti]) OR (random-
ized[ti] AND nonrandomized[ti]) OR (randomi*[tiab]
AND preference arm) OR (partially randomized study[-
tiab] AND "Randomized Controlled Trial"[pt]) OR
(unwilling to be randomized[tiab] AND "Randomized
Controlled Trial"[pt]) OR (choice[tiab] AND randomi-
sation[tiab] AND "Randomized Controlled Trial"[pt]))
AND (random*[tiab]) AND ("Clinical Trial"[pt] OR
trial[ti] OR clinical trials[ti]) AND ("2004/09"[Date -
Publication] : "3000"[Date - Publication])

"comprehensive cohort*"[tiab] AND ("2004/09"[Date
- Publication] : "3000"[Date - Publication])

Study selection

RPPTs describing results of both the randomised and
preference cohorts, as long as in both cohorts patients
met the same inclusion and exclusion criteria and were
treated according to the same treatment protocol, were
included. Trials in which a two-stage randomised design
was conducted, allocation was based on doctors’ prefer-
ence, without available separate data for the randomised
and preference cohorts, with economic primary outcomes,
or with non-clinical populations were excluded. Further-
more, it was decided not to include older RPPTs (before
2005), as it is important to consider the value of this design
for current daily practice. A previous systematic review
addressing on the value of RPPTs was published in 2005,
which can be used to interpret results from older studies.*

Data extraction

The two first authors independently screened the cita-
tions and abstracts for eligible articles using a prepiloted
standardised data form (Covidence; Veritas Health Inno-
vation, Melbourne, VIC, Australia). Disagreements were
discussed at steering group meetings.

The same two authors extracted data with the use of
the same data form. Multiple publications reporting on
the same trial were considered as one single trial for these
analyses.
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The level of sought data was summary estimates.
Authors were contacted for further information when
necessary. In case they were not forthcoming, the study
was included in the review, but excluded from our reanal-
ysis and/or meta-analyses.

Risk of bias assessment

Quality assessment of the trials was not performed, as
no quality assessment for RPPTs has yet been devel-
oped and current criteria predominantly relate to
concealment of randomisation (eg, Risk of Bias in
Non-Randomized Studies-I and Cochrane Risk of
Bias); consequently quality assessment and variability
between trials were not applicable.9 1% Since the
outcomes of each trial greatly differed, also the risk
of bias assessment for systematic reviews (eg, Grading
of Recommendations, Assessment, Development and
Evaluations) was not applicable.11

Outcomes

The primary outcomes were external and internal validity
between randomised and preference cohorts within
RPPTs. To analyse whether patients’ preference influenced
external validity, data were extracted on participation rates
in the randomised and preference cohorts. To assess if a
specific patient group accepted randomisation, data were
extracted on baseline characteristics of the randomised and
preference cohorts of an RPPT separately. These character-
istics were categorised into sociodemographic and clinical
factors. Subsequently, these factors were compared between
the randomised and preference cohorts of RPPTs.

To analyse whether patients’ preference influenced
internal validity, data were extracted on lost to follow-up,
crossovers and primary outcomes of the randomised and
preference cohorts of an RPPT separately. Subsequently,
these outcomes were compared between the randomised
and preference cohorts within RPPTs. The primary
outcomes of RPPTs were identified through explicit state-
ments, study hypotheses, reported power analyses, and were
checked on similarity with the study protocol. If this was not
sufficient, the most likely primary outcome was chosen by
consensus (KAW and SvD), or the study was excluded. To
compare the primary outcomes between the randomised
and preference cohorts within RPPT5, the outcome effects
were compared between the randomised cohort and the
preference cohort. It is emphasised that comparisons of
outcome between randomised and preference cohorts are
subject to bias, and if not done by the study itself, it was
not possible to adjust for confounding factors. If in studies
the adjusted and non-adjusted primary outcomes were
available, the adjusted outcomes were used. Subsequently,
separate analyses on adjusted and non-adjusted primary
outcomes were performed.

Statistical analysis

The randomisation rate, participation rate and
difference in baseline characteristics between the
randomised and preference cohorts were explored

and described, but not compared using statistics. To
assess differences in baseline characteristics, mean and
SDs were compared. If median IQRs were reported,
it was converted to mean and SDs.'"* When baseline
characteristics were presented per experimental and
control group, the sum of mean and SDs of these two
groups was calculated for the randomised and pref-
erence cohorts using a weighted t-test. The lost to
follow-up and cross-over rates were compared using a
random effects model meta-analysis for proportions.

To realise the comparison of the primary outcomes
of randomised and preference cohorts, a reanalysis was
conducted. Because the trials involved a range of diseases,
outcome measures and sample sizes, different treatment
effect scales were converted into standardised effect
sizes in the reanalysis. Treatment effects were calculated
directly for continuous outcome variables as standardised
mean differences (difference in means divided by the
pooled SD). For binary outcomes, log ORs were calcu-
lated and converted into standardised effect size differ-
ences.” In case none of the patients in the preference
cohort chose the control treatment, the treatment effect
of the experimental treatment was compared with the
control treatment of the randomised cohort. Only trials
for which a ‘net’ effect (primary outcome minus baseline
value of the primary outcome) could be calculated were
included in the meta-analyses. In case the ‘net’ effect was
missing, but baseline values and primary outcomes were
available, the SD was estimated.'* Heterogeneity was not
assessed as trial outcomes were different for each study
included. Meta-analysis of randomised versus preference
cohort was performed using a random effects model with
an inverse variance weighting. A final meta-regression was
performed using a Wald test to compare the standardised
treatment effects.

A p<0.05 was considered a significant difference. R’s
programming environment was used (V.3.5.1, R Founda-
tion for Statistical Computing, Vienna, Austria).

Patient and public involvement

There was no direct involvement of patients or the public
in the development of the research question, selection
of the outcome measures, design and implementation of
the study, or interpretation of the results.

RESULTS

In total, 117 out of 38734 records identified were
full text screened. Fifty-eight partially RPPTs from
2005 onwards were found, of which 44 (including
24 873 patients) were eligible for at least basic data
extraction (table 1), and 20 could be included in
the meta-analyses (PRISMA flow chart, figure 1).15772
Exclusion reasons for the meta-analyses were: no
availability of both treatment outcomes in the
randomised and preference cohorts separately in 14
trials, !9 16 18 1923 24 27 30 31 34 30 41 42 63 | availability of
SDs, which could also not be converted from other
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3734 potentially eligible studies
identified by database search

3367 excluded after
839 repeated data
2528 wrong design

A 4

A

367 identified for screening

250 excluded after
full-text screening

A 4

A 4

117 reviewed in-depth

59 excluded
wrong design

\ 4

A 4

58 RPPT reviewed

14 excluded
basic data not available

\ 4

44 included for basic data
extraction

24 excluded
14 no separate treatment

v data available

5 standard deviations
available and convertible

5 events or power too low
to perform separate analyses
per cohort

A 4

20 included for meta-analyses

Figure 1 Study selection according to Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA).
RPPT, randomised patient preference trial.

921 29 49 52 69
212 262 3nd the number

available data in five trials,
of events or the power of one or both cohort(s) was
too low to perform separate randomised and prefer-
ence analyses in five trials.?> 2405572 The trials covered
a wide range of clinical areas and interventions. The
main areas were gynaecology (n=11), orthopaedics
(n=10) and psychiatry (n=5). Of the 44 included
trials, 32 compared an intervention versus conserva-
tive treatment, including 16 surgical interventions
(table 1). In all trials but one, if patients refused
randomisation they received their preference treat-
ment (figure 2). In the other study, a Zelen randomis-
ation was performed, randomising all eligible patients
and afterwards asking for their consent to participate
in the randomised arm or if they preferred the other
intervention.*® Parental preference was relevant in
five trials involving children, as permission of parents
was required and the preference between patients and
parents could not be distinguished.24 204256 63

External validity
The following results concern the influence of patients’
preference on external validity. Information on the

Eligible patients

Treatment preference A Treatment preference B No preference

\
RCT

/\

50% A 50% B

‘ Analysing total treatment group A vs total treatment group B ‘

Figure 2 A randomised patient preference trial. RCT,
randomised controlled trial.

number of eligible patients who agreed to participate (in
either the randomised or preference cohort) was avail-
able in 39 out of the 44 RPPTs. The participation rate
of eligible patients in the RPPTs ranged from 48% to
100%, in which 16 RPPTs reported a participation rate
higher than 80%, and 14 RPPTs with a participation rate
higher than 95%. Of these included participants in the
44 RPPTs, 18%-99% declined randomisation (hence
these patients were included in the preference cohort).
The randomisation refusal rate was more than 50% in
26 RPPTs.

To assess if a specific patient group accepted randomisa-
tion, 35 of the 44 RPPTs reported at least one comparison
between randomised and preference cohorts on baseline
sociodemographic factors. At least one significant differ-
ence between randomised and preference cohorts was
found in 20 of the 35 trials. Overall, 38 significant differ-
ences were found in 161 sociodemographic comparisons
(24%). The proportion of significant findings was not
dependent on sample size (smaller trials n<300; 19/85,
22% and larger trials n=300; 19/76, 25%). Patients with
a preference compared with those accepting randomis-
ation were more likely to be older, female, with higher
education, employed, Caucasian, not obese, non-smokers,
unmarried and experienced with one treatment arm
(online supplementary material 3).

Thirty-four of the 44 RPPTs reported at least one
comparison between randomised and preference
cohorts on clinical baseline characteristics. At least one
significant difference was found in 20 of the 34 trials.
Overall, 36 significant differences were found in 220
clinical comparisons (16%). The proportion of signifi-
cant findings was not dependent on sample size (smaller
trials n<300; 12/78, 15% and larger trials n>300; 24/142,
17%). Patients with a preference had more severe clin-
ical problems in seven trials and less severe clinical prob-
lems in 10 trials, while in the remaining three trials no
consistent pattern could be found (online supplemen-
tary material 3).

6

Wasmann KA, et al. BMJ Open 2019;9:e031151. doi:10.1136/bmjopen-2019-031151

“yBuAdoa Aq parosioid 1sanb Aq #7202 ‘0z [Mdy uo jwoo fwag uadolwa,/:dny wouy papeojumoq "6T0Z 1990100 9T U0 TSTTE0-6T0Z-Uadolwg/9eTT 0T Sk paysiignd 1siy :uado rINg


https://dx.doi.org/10.1136/bmjopen-2019-031151
https://dx.doi.org/10.1136/bmjopen-2019-031151
https://dx.doi.org/10.1136/bmjopen-2019-031151
http://bmjopen.bmj.com/

Internal validity
The following results concern the influence of patients’
preference on internal validity. Information on lost to
follow-up in both the randomised and preference cohorts
was available in 33 of the 44 RPPTs. For the randomised
cohorts, the proportion of individuals lost to follow-up
was <10% in 14 trials, 10% to <20% in 9 trials and >20%
in 10 trials. For the preference cohorts the corresponding
numbers of trials were 17, 9 and 7. The mean percentage
of participants lost to follow-up was significantly higher
in the randomised cohorts (16.1%, SD 16.8%) compared
with the preference cohorts (13.3%, SD 14.7%), relative
risk (RR 1.3) (95% CI 1.0 to 1.6, p=0.03).

Information on crossovers in both the randomised and
preference cohorts was available in 20 of 44 RPPTs. For
the randomised cohorts, the proportion of individuals

Favours control

who crossed over to the other study treatment was <10%
in 11 trials, 10% to <20% in 5 trials and >20% in 4 trials.
For the preference cohorts the corresponding numbers
of trials were 14, 5 and 1. The mean percentage of cross-
overs was significantly higher in the randomised cohorts
(14.5%,SD 16.9%) compared with the preference cohorts
(6.3%, SD 11.5%), RR 2.6 (95% CI 1.7 to 3.9, p<0.001).

To assess the influence of patients’ preference on
primary outcomes, for 20 of the 44 RPPTs it was possible
to perform reanalyses using standardised effect sizes
(figure 1).

Figure 3 shows the magnitude of the experimental
treatment effect over the control treatment effect of the
randomised and preference cohorts separately using stan-
dardised effect sizes. The trials are listed by sample size.
A positive experimental treatment effect was seen in 13

Favours experimenal

Study Group N P.outcome «—— ——p Stnd effect size (95% Cl)
Shi Guang et al Randomised 44 SDSVD T 0.29(-0.31; 0.88)
Preference 19 — 7 1.42(0,73; 2.10)
Jones et al Randomised 37 Discussion VAS -t 0.05(-0.59; 0.70)
Preference 31 1 0.11(-0.62; 0.85)
Howard et al Randomised 27 Functioning N -0.11(-0.86; 0.65)
Preference 43 -1 -0.02(-0.65; 0.62)
Purepong et al Randomised 64 VAS — " 1.82(1.24; 2.40)
Preference 37 —1.93(1.35; 2.50)
Sinclair et al Randomised 67 ACP T 0.27(-0.43; 0.97)
Preference 82 —  1.68(0.82; 2.54)
Schwieger et al Randomised 67 QoL — 0.40(-0.09; 0.88)
Preference 122 - 0.51( 0.19; 0.87)
Dalal et al Randomised 104 HADS depression —1— 0.00(-0.39; 0.39)
Preference 126 - 0.02(-0.33; 0.37)
Buhagiar et al Randomised 165 Walking distance - 0.01(-0.30; 0.31)
Preference 87 - -0.12(-0.42; 0.19)
Majumdar et al Randomised 99 Kings QoL -1 0.10(-0.29; 0.50)
Preference 210 - -0.04(-0.35; 0.26)
Mittal et al Randomised 139 FAOQ — -0.28(-0.62; 0.05)
Preference 220 — -0.70(-1.19; -0,22)
Underwood et al Randomised 246 Osteoarthritis Index —*— -0.06(-0. 31 0.19)
Preference 254 = -0.02(-0.30; 0.25)
Weinstein et al Randomised 252 SF36 Phys - 0.40( 0.1 3 0.66)
Preference 269 - 0.48( 0.20; 0.75)
Weinstein et al Randomised 221 SF36 Phys ™ 0.20(-0.09; 0.49)
Preference 320 i 0.31( 0.05; 0.56)
Witbrodt et al Randomised 293 Abstinent - -0.07(-0.32; 0.19)
Preference 321 ™ -0.15(-0.37; 0.07)
Grant et al Randomised 299 Reflux QoL - 0.37( 0.14; 0.60)
Preference 321 ™ 0.11(-0.12; 0.35)
Hubacher et al Randomised 371 Continuation - 0.61( 0.36; 0.86)
Preference 512 - 0.39( 0.17; 0.61)
Brinkhaus et al Randomised 355 AQLQ - 0.61( 0.36; 0.86)
Preference 770 - 0.58( 0.39; 0.77)
Robson et al Randomised 257 Acceptability —— -1.08(-1.52; -0.63)
Preference 1053 — -1.04(-1.33; -0.75)
Witt et al Randomised 579 WOMAC - 0.42( 0. 26 0.59)
Preference 2636 = 0.84( 0.71; 0.96)
Witt et al Randomised 2594 HFAQ 0.32( 0. 24 0.40)
Preference 7682 0.69( 0.62; 0.75)
> RCT treatment effect
<> PP treatment effect
Preference effect 0.09(-0.18; 0.36), P=0.50
[ T T 1

2 -1 0 1 2

Figure 3 Forest plot of the preference effect on the primary outcome between the randomised and preference cohorts by
comparing the overall treatment effect (standardised effect size) within the randomised cohorts versus the overall treatment
effect within the preference cohorts. ACP, advance care planning; AQLQ, Asthma Quality of Life Questionnaire; FAOQ, Foot and
Ankle Outcomes Questionnaire; HADS, Hospital Anxiety Depression Scale; HFAQ, Hannover Functional Ability Questionnaire;
PP, Patients’ preference cohort; QoL, quality of life; RCT, randomised controlled trial; SDSVD, scale of differentiation of
syndromes of vascular dementia; SF36, Short Form-36; VAS, visual analogue scale; WOMAC, Western Ontario and McMaster

Universities Osteoarthritis Index.
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trials. The influence of patients’ preference on primary
outcomes according to different standardised treatment
effects between randomised and preference cohorts was
small; in 13 of the 20 trials (65%) this was 0.2 or less
(scale -2 to 2), in 5 trials (25%) between 0.21 and 0.5,
and in 2 trials (10%) higher than 0.5. Of the 20 RPPTs,
the overall mean difference in primary outcome between
randomised and preference cohorts was not signifi-
cantly different, 0.093 (95% CI —-0.178 to 0.364, p=0.502)
(figure 2). Only two trials showed a significant different
treatment effect between the randomised and prefer-
ence cohorts.®® ® In both trials the experimental treat-
ment effect was favourable over the control treatment
effect in both the randomised and preference cohorts,
but the favourable effect of the experimental treatment
was significantly greater in the preference cohort. Both
RPPTs compared acupuncture versus conservative treat-
ment. In one trial the improvement of the osteoarthritis
index in patients with osteoarthritis of the knee or hip
was assessed, the other trial assessed the functional ability
score in patients with chronic low back pain.

In 7 of these 20 trials, an adjusted primary outcome for
baseline confounders was available.?* #2537 %0646 1y these
trials, the mean difference in primary outcome between
randomised and preference cohorts was even smaller,
-0.026 (95% CI -0.263 to 0.211, p=0.832). In 18 trials
(also) a non-adjusted primary outcome was available.
Using these outcomes, the mean difference in primary
outcomes was 0.228 (95% CI -0.117 to 0.572, p=0.196)
(figures 4 and 5).

DISCUSSION
These study results challenge the current consensus
about the hierarchy of study designs. Our results indicate

Favours control

Weinstein et al Randomised 221 Functioning
Preference 320
Randomised 299 Reflux QoL

Preference 321

Grant et al

that patients’ preference led to a substantial proportion
of patients refusing randomisation (refusal of randomi-
sation was more than 50% in 26 trials), while it did not
affect the primary outcome of an RPPT.

Regarding our first hypothesis, it can be concluded that
patients’ preference does negatively influence participa-
tion to RCTs, as demonstrated by the low participation
to the randomised cohort in RPPTs. The participation
in the RPPTs was remarkably high (ranging from 48%
to 100%), improving external validity when compared
with the classic RCT (ranging from <0.001% to 40%).”
Cautiously, it could be argued that a typical patient group
characterised by, for example, higher education, Cauca-
sian race and non-obese individuals are more likely to
refuse randomisation. In contrast, differences in clin-
ical characteristics showed no consistent pattern in
the randomised or preference cohorts. Therefore, not
including a patient’s preference cohort in a trial could
result in a potential loss of inclusions of a specific patient
group, further decreasing external validity.

Regarding our second hypothesis, it can be concluded
that patients’ preference does not significantly affect the
primary outcome of an RPPT, as the primary outcomes
of patients in the randomised and preference cohorts
were similar. Since the aim of an RPPT is to treat patients
according to their preference, it can be assumed that the
randomised cohort of an RPPT includes patients indif-
ferent to the type of treatment. Subsequently, it is unlikely
that outcomes of randomised patients will be biased by
treatment preference. Hence, they could be seen as the
gold standard. Lost to follow-up and crossovers were
significantly higher in the randomised cohort compared
with the preference cohort. As a result, the data of the
preference cohort could be interpreted more easily than

Favours experimental

i 0.20 (-0.09;0.49
—— 0.31 (0.05;0.56
— — 0.37 (0.14:0.60

Study Group N P.outcome < > Stnd effect size (95% Cl)
Jones et al Randomised 37 Discussion VAS C 0.05 (-0.59;0.70)
Preference 31 - 0.11 (-0.62; 0.85)
Howard et al Randomised 27 Functioning -0.11 (-0.86; 0.65)
Preference 43 -0.02 (-0.65; 0.62)
Buhagiar et al Randomised 165 Walking distance 0.01 (-0.30;0.31)
Preference 87 -0.12 (-0.42;0.19)
Underwood et al Randomised 246 Osteoarthritis Index -0.06 (-0.31;0.19)
Preference 254 -0.02 (-0.30; 0.25)
Weinstein et al Randomised 252 Functioning — M 0.40 (0.13;0.66)
Preference 269 —M— 0.48 (0.20;0.75)
)
)
)
)

Preference effect -0.03(-0.26; 0.21), P= 0.83
[ I

0.11 (-0.12;0.35
< RCT treatment effect
+=— PP treatment effect

-1

I I
-0.5 0 0.5 1

Figure 4 Forest plot of the preference effect on the primary outcome between the randomised and preference cohorts of
trials in which the primary outcome is adjusted for confounders. The overall treatment effect (standardised effect size) within
the randomised cohorts was compared with the overall treatment effect within the preference cohorts. QoL, quality of life; RCT,
randomised controlled trial; PP, Patients’ preference cohort; VAS, visual analogue scale.
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Favours control  Favours experimental

Study Group N P. Outcome — —» Stnd effect size(95%Cl)
Shi Guan et al Randomised 44  SDSVD - 0.29 (-0.31; 0.88)
Preference 19 T 1.41 (0.73; 2.10)
Jones et al Randomised 37 Discussion VAS B A 0.13 (-0.52; 0.77)
Preference 31 * 0.06 (-0.68; 0.80)
Howard et al Randomised 27  Functioning - -0.19 (-0.94; 0.57)
Preference 43 T 0.96 (0.29; 1.62)
Purepong et al Randomised 64 VAS - 1.82 (1.24; 2.40)
Preference 37 — 1.93 (1.35; 2.50)
Sinclair et al Randomised 67 ACP - 0.27 (-0.43; 0.97)
Preference 82 iy 1.68 (0.82; 2.54)
Swieger et al Randomised 67 QoL : 0.40 (-0.09; 0.88)
Preference 122 — 0.51 (0.14; 0.87)
Dalal et al Randomised 104 HADS depression 1 0.00 (-0.39; 0.39)
Preference 126 1 0.02 (-0.33; 0.37)
Buhagiar et al Randomised 165 Walking distance 0.01 (-0.30; 0.32)
Preference 87 - 0.03 (-0.27; 0.34)
Majumdar et al Randomised 99  Kings QoL . 0.10 (-0.29; 0.50)
Preference 210 | -0.04 (-0.35; 0.26)
Mittal et al Randomised 139 FAOQ 7 -0.28 (-0.62; 0.05)
Preference 220 I -0.70 (-1.19;-0.22)
Underwood et al Randomised 246  Osteoarthritis Index - -0.09 (-0.34; 0.16)
Preference 254 - -0.06 (-0.33; 0.22)
Witbrodt et al Randomised 293 Abstinent - -0.07 (-0.32; 0.19)
Preference 321 ™ -0.15 (0.37; 0.07)
Grant et al Randomised 299 Reflux QoL - 0.97 (0.75; 1.19)
Preference 321 = 193 (1.71; 2.15)
Hubacher et al Randomised 371 Continuation - 0.61 (0.36; 0.86)
Preference 512 - 0.39 (0.17; 0.61)
Brinkhaus et al Randomised 355 AQLQ - 0.61 (0.36; 0.86)
Preference 770 - 0.58 (0.39; 0.77)
Robson et al Randomised 257  Acceptability N -1.08 (-1.52;-0.63)
Preference 1053 - -1.04 (-1.33;-0.75)
Witt et al Randomised 579 WOMAC - 0.42 (0.26; 0.59)
Preference 2636 = 0.84 (0.71; 0.96)
Witt et al Randomised 2594 HFAQ = 0.32 (0.24; 0.40)
Preference 7682 0.69 (0.62; 0.75)
<> RCT treatment effect
<= PP treatment effect
Preference effect 0.23(-0.12; 0.57), P= 0.2‘0 :

-2 -1 0 1 2

Figure 5 Forest plot of the preference effect on the primary outcome between the randomised and preference cohorts of trials
in which the primary outcome is not adjusted for confounders. The overall treatment effect (standardised effect size) within

the randomised cohorts was compared with the overall treatment effect within the preference cohorts. ACP, advance care
planning; AQLQ, Asthma Quality of Life Questionnaire; FAOQ, Foot and Ankle Outcomes Questionnaire; HADS, Hospital Anxiety
Depression Scale; HFAQ, Hannover Functional Ability Questionnaire; PP, Patients’ preference cohort; QoL, quality of life; RCT,
randomised controlled trial; SDSVD, scale of differentiation of syndromes of vascular dementia; VAS, visual analogue scale;
WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

the randomised data. Perhaps, consciously choosing a
treatment ensures a certain dedication and tolerance for
the treatment.

Our results are strengthened by the previous systematic
review of King et al, including RPPTs from 1966 to 2004.
Based on their results, they also postulated that treatment
preference influences the willingness to accept rando-
misation, and that the evidence of its significant effect
on internal validity is low.* A possible limitation of their
study is that they did not measure patients’ preference
as specifically as in our analyses, since they also included
a minority of two-stage randomised trials, as physician
preference.

An RCT is once designed to reliably compare medica-
tion to placebo.” In the hierarchy of research designs,
the results of RCTs are considered to be evidence of the
highest grade. Lessons learnt from the history of RCT, and
early studies from 1970s and 1980s suggested that obser-
vational studies suffer too much from confounders and
frequently result in overestimation of treatment effects
compared with RCTs.” 7 Consequently, many experts
advocated that results of observational studies should not
be used for defining evidence-based medical care: ‘If the
study wasn’t randomized, we suggest that you stop reading it and

go on to the next article.””” However, two updates of this work
including studies between 1985 and 1995 found little
evidence that estimates of treatment effects in observa-
tional studies are consistently larger than those obtained
in RCTs.8 ™ It is suggested that observational studies have
methodologically improved over time with the use of a
control group, carefully defining inclusion and exclusion
criteria, and by better understanding confounders. The
fundamental criticism of the RPPT could be that within
the preference cohort the unrecognised confounding
factors may distort the results. Yet, our results showed that
preference cohorts provide valid information compa-
rable with the randomised results.

Today, the classic levels of evidence are subject of
debate, as the disadvantages of RCTs have become more
insightful in modern practice. In general, patients partic-
ipating in RCTs are highly selected. Less than 10% of
patients participate in trials, partly due to exclusion of
patients with a specific treatment preference.”” This
limits the extrapolation of RCT results to patients seen
in routine practice. Another consequence is that the
majority of trials take several years to be completed. This
causes a burden on health research costs, and results in a
questionable ethical dilemma. Developments are fast and
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the relevance of trials may therefore change over time.
Consequently, if an RCT is optimally designed but takes
too long, the results will be outdated.

This especially applies when designing a trial in which it
can be foreseen that patients’ preference will be a prom-
inent factor, for example, in trials comparing treatments
of significant different nature (medical vs surgical). Antic-
ipation on the expected patients’ preference by elimi-
nating this factor is at the expense of the validity of a lot
of RCTs. Especially when patient-centred outcomes are
used, one should consider whether the most important
patient group has been excluded. Trials must be inter-
nally valid, but lack of consideration of external validity
causes the widespread underuse of treatments—that
showed superiority in RCTs—in routine practice. More-
over, in these situations an RPPT could be the superior
design over an RCT.

RPPTs provide unique data on external and internal
validity as the patients in the preference cohort are
followed according to the same conditions as the patients
in the randomised cohorts. A limitation of our review
is that interventions and settings between RPPTs were
very diverse. On the other hand, because of this diver-
sity, it could also be stated that randomised and prefer-
ence data often produce similar results in all kinds of
settings. Concerning the assessment of external validity,
it should be noted that in only a minority of trials the
differences in sociodemographic and clinical parameters
between the cohorts of an RPPT were evident. Further-
more, in some cases none of the patients in the prefer-
ence cohort choose the control treatment. In these cases,
the treatment effect of the experimental treatment was
compared with the control treatment of the randomised
cohort. These are not optimal comparisons, but consid-
ered to be more appropriate than excluding these data.
Moreover, as the idea of RPPTs is a relatively new concept,
various terms were used in the inclusion period of this
systematic review. In the publication of Walter et al in
2017, different concepts were compared and they clearly
defined the terms fully randomised patient preference
trial and partially randomised patient preference trial.
To achieve a ‘fully randomised patient preference trial’,
the preference of all participants should be identified.
Therefore, uniform counselling is of crucial importance
in RPPTs. The majority of included studies claim to be
RPPTs. However, in most of currently included studies,
the details of how patients were counselled have not been
addressed. As we cannot guarantee that a study identi-
fied the preference of all eligible patients, we decided
to use the term partially randomised patient preference
trials. Another result of the novelty of such a design is
that it was not possible to objectively establish the quality
of included trials, as there is currently no valid critical
appraisal tool to apply for an RPPT. Consequently, our
results may have been influenced by the inclusions of
flawed trials. In conclusion, RPPTs seem to be a reliable
alternative for RCTs, especially in trials comparing treat-
ments of vastly different nature (eg, medical vs surgical)

or using patient-centred outcomes. In case patients’ pref-
erence can be assumed, RPPT enables faster inclusion
of a more representative population improving external
validity without compromising internal validity.
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