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ABSTRACT

Objective To examine the effect on adherence to disease
modifying anti-rheumatic drugs (DMARDs) in participants
with rheumatoid arthritis (RA) of a serious game that
targeted implicit attitudes toward medication.

Methods A multicentre randomised controlled trial

(RCT) was performed with adults with RA that used
DMARDs and possessed a smartphone/tablet. Control

and intervention groups received care as usual. The
intervention group played the serious game at will during
3 months. Game play data and online questionnaires
Compliance Questionnaire on Rheumatology (CQR), Beliefs
about Medicine Questionnaire (BMQ), Health Assessment
Questionnaire (HAQ) and Rheumatoid Arthritis Disease
Activity Index (RADAI) were collected. Primary outcome
was DMARD implementation adherence operationalised as
the difference in proportion of non-adherent participants
(<80% taking adherence) between intervention and control
group after 3 months using a Chi-squared test. Two sample
t-tests and Wilcoxon rank-sum test were performed to test
for differences on secondary outcomes.

Results Of the 110 intervention participants that started
the study, 87 participants (79%) installed the game and
had a median playtime of 9.7 hours at 3 months. Overall,
186 participants completed the study. Adherence in
intervention group (63%) and control group (54%) did not
differ significantly (p=0.13) at 3 months. Neither were
there differences oberved in CQR continuous score, beliefs
about medication (BMQ) or clinical outcomes (HAQ and
RADAI).

Conclusion A serious game aimed at reinterpreting
attitudes toward medication failed to show an effect on
adherence to DMARDSs or clinical outcomes in patients with
RA. The game was played frequently indicating that it can
be an effective channel for reaching patients.

Trial registration number NL7217.

INTRODUCTION

Disease-modifying  anti-rheumatic  drugs
(DMARD:s) are effective in reducing disease
activity and radiological progression and in

WHAT IS ALREADY KNOWN ON THIS TOPIC

= In half of the patients with rheumatoid arthritis (RA),
explicit attitudes towards methotrexate are positive
whereas implicit attitudes are negative and this
latter is a possible target for improving medication
adherence.

= Serious games that target implicit attitudes are
effective in health behaviour change but have not
been applied to improving medication adherence.

WHAT THIS STUDY ADDS

= Our serious game that targeted implicit medication
attitudes did not improve disease modifying anti-
rheumatic drug adherence in patients with RA.

= Patients engaged frequently with our serious game
during 3 months.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE AND/OR POLICY

= A serious game can be an effective channel in
reaching patients with RA over time.

increasing daily functioning in patients with
rheumatoid arthritis (RA)."' ? These benefits
can only be achieved when patients adhere to
the agreed pharmacotherapeutic regimen.”
However around one third of patients with RA
fail to correctly implement DMARD therapy
in their daily routines, leading to suboptimal
treatment effectiveness.*™® As a result, there
is a need for adherence improving interven-
tions.

To date, interventions that aim to improve
implementation adherence appear only
partly effective.”"" Part of this ineffectiveness
might be caused by interventions insuffi-
ciently targeting implicit behavioural factors
of non-adherence. Behavioural intentions
such as taking medication are the net result
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of a person’s explicit (conscious) and implicit (uncon-
scious) attitudes and these attitudes do not necessarily
align."” Explicitly a person might say that medication
alleviates symptoms whereas implicitly the same person
regards medication as unnatural.'' '? Habitual behaviour,
like medication taking behaviour, happens mainly on an
unconscious level where implicit attitudes dominate."
An effective strategy to improve medication adherence
might thus be to target implicit attitudes."*

Implicit attitudes are readjusted by training the brain
to interpret a stimulus differently and consequently
change non-conscious processes.”” This could, for
instance, be done by performing behavioural tasks that
lead to attending to a neutral or positive stimulus when
confronted with a cue, which, in our case, would be medi-
cation.'® Such training needs rigorous and repetitive
performing of behavioural tasks to change non-conscious
processes and eventually behaviour. eHealth can be a
suitable mode of delivery for repetitive practicing as it
is easily accessible and allows patients to perform tasks
at a convenient place and time. Repetitive practicing
requires ongoing engagement with the intervention
that is best achieved when participants are intrinsically
motivated. Intrinsic motivation can be elicited by serious
games: games that intend to entertain and to achieve at
least one additional goal simultaneously such as learning
or health."” Serious games have been shown to positively
influence eating behaviour by targeting implicit attitudes
in children."® No games have, as yet, been developed to
counter suboptimal long-term medication adherence by
targeting implicit attitudes in adults.

We developed a serious puzzle game aimed atimproving
medication adherence by targeting implicit attitudes
toward medication in patients with RA." The serious
game was built as an application on smartphone or tablet
and contains four puzzle types: crossword, sudoku, word
search and tangram. When opening the game or a puzzle,
players had to perform behavioural tasks that aimed at
reinterpreting their attitudes toward medication. The
Gaming for Adherence to Medication using Ehealth in
Rheumatoid arthritis (GAMER) trial aims to assess the
effectiveness of this serious game on the implementation
adherence of DMARDs compared with usual care alone.

METHODS

Trial design and setting

This is a multi-centre randomised assessor-blinded
controlled trial with a follow-up of 3 months. The trial
has been registered in the Dutch trial register (https://
www.trialregister.nl/trial /7217) and reporting adheres
to both the CONSORT-EHEALTH and EMERGE guide-
line (see online supplemental material S1 for checklists).
Ethical approval was asked for and waived by the local
Medical Research Ethics Committee of the Radboud
university medical centre (METC Oost Nederland,
protocol number 2018-4648) and the trial complies
with the Helsinki declaration. Two patient research

partners were involved in the design phase of the study
and another two patient research partners discussed the
results and its implications with one of the researchers
(BP). The GAMER trial was conducted in the outpatient
rheumatology clinics of six hospitals in The Netherlands
between August 2019 and April 2021.

Recruitment and eligibility criteria
The hospital information system provided a list of
eligible participants who were randomly selected by using
a random number generator and were sent an informa-
tion letter with informed consent form and a reminder
after no response by 3 weeks. For participants, the goal
of the study was framed as assessing the effect of playing
a puzzle game on the experience of RA disease burden.
Medication adherence was not mentioned to prevent
participants from modifying their adherence behaviour.
Inclusion criteria were: clinical diagnosis of RA, current
DMARD use (no adherence criteria), self-management
of medication (no support of caregiver, home care or use
of a multi-dose drug dispensing system), possession of a
smartphone or tablet running on iOS/Android software
and a valid email address. Participants were excluded if
they were not proficient in the Dutch language or partic-
ipated in another trial. After providing written informed
consent, participants were telephoned by the research
team to check if they were compliant with eligibility
criteria.

Randomisation and blinding

Participants were allocated to the intervention or control
group on a l:1 ratio. Randomisation was concealed
before allocation and performed by CastorEDC, stratified
by hospital and variable block randomisation with block
sizes of two, four and six. Due to the design of the trial,
blinding of participants and researchers was not possible
although the assessor was blinded. Caregivers were not
informed of study allocation.

Study arms

Control group

The control group received care as usual only. This
consisted of regular consultations with the rheumatolo-
gist and is detailed in the treating guideline of the Dutch
Rheumatology Association.”” Implementation adherence
is subject of the consultation only if problems arise or
if there are reasons to believe there is non-adherence.
Control group participants were offered access to the
intervention when they finished the final questionnaire
at 3 months.

Intervention group

Intervention participants also received care as usual.
Next to this, they received email instructions to down-
load and install the serious game free of charge using
their research code and were reminded to do so twice.
Participants were told to play the intervention at will.
If participants allowed app notifications they received a
daily ‘come-and-play’ reminder.
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The development and participant pilot-testing of the
serious game was guided by the Intervention Mapping
framework and published elsewhere.'” Game Solutions
Lab developed the game in co-creation with the Sint
Maartenskliniek and AbbVie. In short, the storyboard of
the serious game consisted of two ‘hosts’: a cartoon tablet
and capsule (see figure 1A). They gave puzzle instruc-
tions, encouragements and daily ‘come-and-play’ notifi-
cations if these were allowed in the game’s settings. The
‘game’ part contained four puzzle types (see figure 1C):
crossword (see figure 1D), sudoku, word search and
tangram. Each puzzle type had varying difficulty levels
and at least 50 puzzles to play. The ‘serious’ part consisted
of behavioural tasks that players had to perform to open
the game or a puzzle (see figure 1B). The behavioural
tasks aimed to target implicit attitudes toward medication
and were gamified behaviour change techniques based
on attention bias modification, evaluative conditioning
and goal priming.

Technical issues were resolved during the trial but
content and functionality of the app remained unaltered.
During the trial, one technical error occurred where the
app failed to communicate with the server. Forty-one
participants were possibly hindered by this error and
informed by email how to resolve the issue.

Data collection

Participants received a study code and all data were
logged using electronic data management software
CastorEDC (ISO 27001 and ISO 9001 compliant).
CastorEDC was also used to send questionnaires through
email. Medication adherence and beliefs about medica-
tion questionnaires were collected at baseline, 1 and 3
months. In addition, clinical patientreported outcomes
were collected at 3 months, intervention play data at 1
and 3 months and demographic data and gaming expe-
rience at baseline.

When the study commenced on August 2019, partici-
pants were telephoned to make a start-of-study appoint-
ment in the pharmacy to allow for a pill/syringe count.
Due to the COVID-19 regulations effective from March
2020 (leading to pharmacies delivering medication),
pill/syringe count was abandoned and the study became
fully digital.

Measurement instruments

Medication adherence

Primary outcome was DMARD implementation adher-
ence at 3 months, assessed as the difference in proportion
of non-adherent participants (<80% taking adherence”)
between intervention (serious game and usual care) and
control group (usual care) using the discriminant func-
tion of the Compliance Questionnaire on Rheumatology
(CQR, 19 Likert-scaled items, item scores ranging from
1 to 4*"). The negative formulated items were recoded
after which the critical cut-off score of —0.5849 was calcu-
lated to discriminate between adherent (=80%) and non-
adherent (<80%) as described by de Klerk et al®* The

discriminant function is able to detect whether a patient
is adherent with a sensitivity of 62% and a specificity of
95% as validated using an electronic medication moni-
toring device over a period of 6 months.** Because it was
uncertain if participants would engage with the game for
3 months, the effect of the intervention on medication
adherence was also assessed at 1 month using the CQR.
Additionally, we report on the continuous CQR score,
which was calculated by transforming sum scores to a
scale between 0 and 100.%!

Medication adherence was also assessed using pill/
syringe count. Participants were supplied with a set and
surplus amount of one of their DMARDs at study start
and asked to commit to using this stock only during the
study. At the end of the study, participants brought the
remainder to the pharmacy and the pharmacy technician
counted the medication in the presence of the partici-
pant. This outcome was abandoned in March 2020 when
Dutch COVID-19 regulations took effect.

Beliefs about medication

The Beliefs about Medicine Questionnaire Specific
(BMQ-Specific, 10 Likert-scale items, item scores ranging
from 1 to 5% 24) that assesses both beliefs about the neces-
sity of medication and concerns about medication was
also completed at 1 and 3 months. The sum scale score
for necessity beliefs was subtracted from the sum scale
score for concern beliefs to yield the necessity—concerns
differential (NCD) score (range: —20 to 20). A positive
NCD score indicates that necessity beliefs dominate
concern beliefs.

Clinical outcomes

To assess the effect of the intervention on clinical
outcomes, the Rheumatoid Arthritis Disease Activity
Index (RADAI 5 items) and the Health Assessment
Questionnaire (HAQ, 20 items with five dimensions)
were collected at 3 months. The patient-reported disease
activity using RADAI correlated with physician’s assess-
ment and swollen joint count (Spearman’s p=0.54,
p<0.01 for both) and changes in the RADAI correlate
strongly (r*=0.70, p<0.0001) with changes in the Disease
Activity Score-28 (the golden standard for clinical disease
activity in RA). As such, the RADAI is deemed a highly
reliable and valid self-administered measure of disease
activity. All five items are transformed into a 0-10 scale
and averaged to provide a single 0-10 index of patient-
assessed disease activity where a higher score indicates
higher disease activity. The HAQ provides a single index
value for health status with good reliability (0=0.88). This
disability index (HAQ-DI) is determined by the highest
subcategory score for each category unless aids or devices
were used. Participants were included in this calculation
only if at least six of the eight categories were completed.
The HAQ-DI (range: 0-3) is the average of these eight
category scores with higher scores indicating more disa-
bility (category O-1: mild to moderate disability, 1-2:
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Figure 1 Serious game screenshots. Four screenshots of the studied Dutch serious game ‘Medi & Seintje’. Stills (A), (B), (C)
and (D) are explained in the text.
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Assessed for eligibility (N=2,026)

Excluded with the following reasons

(N=1,797):

. Did not meet inclusion criteria (N=43)
= Declined to participate (N=697)

Randomised (N=229)

= No response received (N=1,057)

Allocated to usual care (N=116)

Allocated to intervention (N=113)

Participation

Started study (N=111)

Started study (N=110)

= Did not meet inclusion criteria (N=3) = Did not meet inclusion criteria (N=2)
= Withdrawn from study (N=2) = Withdrawn from study (N=1)
Follow-up
1 month

Study participants (N=108)

= Lost to follow-up (N=2)
= Withdrawn from study (N=1)

Study participants (N=95)

= Lost to follow-up (N=15)

Primary endpoint

3 months
Study participants (N=101) Study participants (N=85)
= Lost to follow-up (N=6) = Lost to follow-up (N=9)
= Withdrawn from study (N=1) = Withdrawn from study (N=1)

Per protocol
analysis

4

Analysed (N=101)

= Did not play intervention (N=15)

Analysed (N=70)

Figure 2 GAMER study participant flow. GAMER, Gaming for Adherence to Medication using Ehealth in Rheumatoid arthritis;

N, number.

moderate to severe disability, 2-3: severe to very severe
disability).

Intervention use

Intervention use was determined by extracting the
following statistics from Google Firebase: total play
time, number of sessions, average session time, number
of completed behavioural tasks and the time span in
which activity was observed. Additionally, acceptability of
playing the serious game was assessed according to the
Technology Acceptance Model.”” Methods and results
are available as online supplemental material S2.

Sample size

Previous studies in the Sint Maartenskliniek demonstrated
that 35% of patients with RA that use DMARDs are non-
adherent.®?’ A slight Hawthorne effect was expected for all
participants due to actively measuring adherence, meaning
that non-adherence was expected to decrease to 30% of the
population irrespective of randomisation. With an assumed
intervention effect of 50% on non-adherent participants
(without effecting adherent participants allowing for one-
sided testing), the hypothesis was that 15% of the interven-
tion group would be non-adherent compared with 30% in
the control group at 3 months. A target sample size of 110
participants per arm was computed to provide 80% power
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Table 1 Baseline characteristics of participants in control
and intervention group
Control Intervention
(N=111)* (N=110)*
Age in years (mean, SD) 61+12 61+12
Female (N, %) 78 (70) 84 (76)
Living situation (N, %)
Alone 22 (20) 20 (18)
With partner and/or children 88 (80) 90 (82)
Educational level (N, %)
Low 11 (10) 20 (18)
Middle 52 (47) 45 (41)
High 46 (41) 45 (41)
Frequency of playing games (N, %)
Never to once a month 31 (28) 31 (28)
Once to multiple times a 41 (37) 36 (33)
week
Once to multiple times a day 38 (34) 43 (39)
Disease duration in years 10 (4-17) 9(4-15)
(median, IQR)
RF/ACPA positive (N, %) 77 (69) 70 (64)
Current DMARD use (N, %)

1 52 (47) 62 (56)

2 50 (45) 39 (35)
>3 9(8) 9(8)
Non-adherent accordingto 38 (35) 43 (39)
CQR (N, %)

BMQ-Specific NCD score 5.8+4.3 5.0+5.1
(mean, SD)

*Some categories do not add up to 100% due to missing data.
BMQ, Beliefs about Medication Questionnaire; CQR,
Compliance Questionnaire on Rheumatology; DMARD, disease-
modifying antirheumatic drugs; IQR, inter quartile range; N,
number; RF/ACPA, rheumatoid factor/anti-citrullinated protein
antibody.

to detect a singlessided 15% difference in adherence after 3
months with 15% loss to follow-up.

Statistical analysis
Descriptive statistics were performed to describe patient
and disease characteristics.

Primary endpoint of the study, adherence at 3 months
using the discriminant function of the CQR, was assessed
with a Chi-square test to test for difference in proportions
between study groups. Two sample ttests and Wilcoxon
rank-sum test were performed to test for differences
between study groups for normally distributed and non-
normally distributed variables, respectively. Primary analyses
were performed according to the intention-to-treat prin-
ciple (ITT). Secondary analyses included a perprotocol
analysis where all intervention participants who played the
game for more than 1 hour during the study period were
considered adherent to the protocol. Exposure-response

3

analyses were also performed: total play time was plotted
against the continuous outcomes (CQR, BMQ NCD, RADAI
and HAQ) to determine regression coefficient. In addition,
playtime was plotted for both adherent and non-adherent
intervention participants, based on the CQR, to determine
whether there was a difference in average playtime between
both groups.

P values <0.05 were considered statistically significant.
Statistical analyses were performed using Stata V.13.1.

RESULTS
Participants
A total of 2026 eligible participants were invited for
participation, which led to 111 participants starting the
study in the control group and 110 participants in the
intervention group (see figure 2). Apart from more men
being lost to follow-up in the intervention group, there
were no differences between study population and drop-
outs (data not shown). As 15 participants did not play
the intervention for >1 hour, they were excluded per-
protocol leaving 70 participants for analysis.
Participant’s mean age was 61 years (SD 12) with
the majority being women (73%) and living together
(81%) (see table 1). Participants had RA for a median
duration of 10 years and 67% were rheumatoid factor/
anti-citrullinated protein antibody positive. At base-
line, 38 participants in the control group (35%) and
43 participants in the intervention group (39%) were
non-adherent.

Primary outcome

At 3 months, 63% of the intervention participants were
adherent compared with 54% of the control group (see
figure 3). This difference was not statistically significant
(p=0.13). Even though the difference in percentage of
adherent participants was slightly larger at 1 month (64%
vs 53%; p=0.06), the difference remained statistically
non-significant.

Secondary outcomes

The serious game did not show an effect on secondary
medication outcomes at 3 months (see table 2). Medi-
cation adherence as measured using the objective pill
count was higher in the total population (mean adher-
ence around 95%) when compared with the proportion
of adherent participants according to the subjective
CQR selfreport. Self-reported medication outcomes
at 1 month were comparable (data not shown). The
serious game intervention failed to show an effect on self-
reported clinical outcomes as well (see table 2).

Serious game play data

Of the 110 intervention participants that started the
study, 87 participants (79%) installed the game. These
participants had a median playtime of 6.2 hours at 1
month and 9.7 hours at 3 months (see table 3). Average
session time was approximately 25 min throughout the
study and the median number of sessions increased from
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Figure 3 Medication adherence rates for control and intervention groups over time. Proportion of adherent participants as
determined by the Compliance Questionnaire on Rheumatology (CQR) at baseline, 1 month and 3 months for control and

intervention groups.

16 at 1 month to 36 at 3 months. During play, partici-
pants completed a median of 20 behavioural tasks at 1
month and 46 at 3 months. Seventy-five per cent (64) of
the participants that installed the game was active for at
least 30 days out of 90. Due to a communication error
with Google Firebase, there were no user data between 6
January 2020 and 24 February 2020. As a result, the data
of seven participants were incomplete.

Per-protocol and exposure-response analyses

Per-protocol analyses did not differ from the ITT analyses
on primary and secondary outcomes. No exposure—re-
sponse effect was found on any of the outcomes (results
not shown).

DISCUSSION
This multicentre randomised controlled trial evaluated
the effect of a serious game at improving implementation
adherence of DMARD:s. It showed that the serious game
was frequently played but did not lead to improved medi-
cation adherence or clinical outcomes at 3 months.
Comparison with similar interventions is difficult
because there have been limited studies on serious games
aimed at enhancing medication adherence. In addition,
there is great heterogeneity in intervention approach,
study design and medication adherence assessment.
Previous studies mainly describe development and testing
of serious games that either gamify adherence behaviour
by rewarding medication intake or indirectly promote

Table 2 Study outcomes at endpoint (3 months)

Control group

(N=101) Intervention group (N=85) Group difference (95% CI)
Primary outcome
Adherent (N, %) 55 (54) 52 (63) -8 (-22 to 6)
Secondary medication outcomes
CQR continuous (mean, SD) 75+12 73+11 2.2 (-1.1t0 5.5)
Pill count in percentaget (mean, SD) 95+16 97+8 -2.3(-9.7t05.1)
BMQ-Specific NCD score (mean, SD) 4.8+4.2 5.3+4.7 -0.5(-1.8t0 0.8)
Secondary clinical outcomes
RADAI score (median, IQR) 2.5(1.2-4.0) 2.5(1.5-4.2) 0.0 (-0.8t0 0.8)
HAQ score (median, IQR) 0.8 (0.3-1.4) 0.6 (0.3-1.4) -0.1 (-0.5t0 0.2)

*Percentage of the total number of participants excluding missing data.

TN=21 for the control group and N=24 for the intervention group .

BMQ NCD, Beliefs about Medication Questionnaire necessity-concerns differential; CQR, Compliance Questionnaire on Rheumatology;
HAQ, Health Assessment Questionnaire; IQR, interquartile range; n, number; RADAI, Rheumatoid Arthritis Disease Activity Index.
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Table 3 Serious game play data at 1 and 3 months

1 month 3 months
Actual use (N=86)* (N=78)t
Play time in hours (median, 6.2 (2.3-11.9) 9.7 (3.3-24.3)
IQR)
Number of sessions 17(6-36) 36 (11-78)
(median, IQR)
Session time in minutes 25+15 23+15
(mean, SD)
Total number of behavioural 20 (7-50) 46 (13-115)
tasks (median, IQR)
Active time span (maximum of 90 days) 79 (30-90)%

(median, IQR)

* Data of one player is missing at 1 month due to a communication
error with Google Firebase.

TN=78 because eight participants played the serious game but did
not respond to the study questionnaires at month 3. N=70 for the per
protocol analysis on the primary outcome (see figure 2).

IN =86

IQR, interquartile range; n, number.

medication adherence through education.”* Both effect
on medication adherence and medication knowledge is
modest and inconsistent.*® Apart from serious games,
evidence on other interactive eHealth interventions for
improving medication adherence is more abundant.
A recent systematic review showed interactive eHealth
interventions can be effective in improving medication
adherence especially when channelled through Short
Messaging Service, Interactive Voice Response, calls or
mobile apps.” This illustrates eHealth can be a suitable
channel for improving medication adherence but appli-
cation of serious games needs further development.

Two aspects of the intervention will be discussed that
could possibly relate to the lack of effect: behavioural task
effectiveness and the absence of integration in care. First,
targeting implicit attitudes using eHealth has shown to
be effective in changing health behaviour'®'® but has not
been applied to medication taking behaviour. Several
reasons can be given for this: (i) the behavioural tasks are
not effective in changing implicit medication attitudes,
(ii) changing implicit medication attitudes does not
automatically lead to improved medication adherence,
(iii) patients with longstanding RA are less susceptive to
changing implicit medication attitudes (median disease
duration was 10 years in our study) and (iv) there was
insufficient or infrequent exposure to the behavioural
tasks as exposure has shown to be a significant moder-
ator of behaviour change technique effectiveness.'®
Second, the serious game was not integrated in the RA
care pathway and operated independently of the care
context. Research showed that combining the eHealth
intervention with healthcare professional interaction
increases the chances of intervention effectiveness.”" **
The GAMER study refrained from integrating the serious
game in the care pathway because it was expected to be
at the expense of feasibility.

3

Besides the beforementioned intervention restraints,
study methodology may also explain the negative
outcomes of our trial. Medication adherence is difficult to
determine, and itis, therefore, advised to combine subjec-
tive and objective measures.” Although full comparison
of both measures in our study was not possible due to
missing pill count data, CQR discriminant function and
pill count (with a cutoff at 80%) aligned in only 50%
of the cases (data not shown). The self-reported CQR
is easier to collect but might underestimate true adher-
ence. In addition, the study population could have
been ill-matched with the intervention’s target popu-
lation because a large proportion of participants were
adherent and/or had no negative implicit attitudes about
DMARDs. Adherence was no criteria for inclusion in
order to reflect clinical practice and measuring implicit
attitude using implicit association tests was deemed too
high a participant burden. As a result, the intervention
target (ie, implicit attitudes) was not assessed as a study
outcome, which is a flaw of this study.

The intervention was channelled as a serious mobile
game because the smartphone is omnipresent in patient’s
everyday life. As a result, game retention was high
(median voluntary playtime of 9.7 hours at 3 months)
and comparable to serious games where participants
were encouraged to play.”* * This channel, therefore,
appears to be effective in reaching the patient but our
serious game only reached part of the population with
a response rate of 11% for the GAMER study. Of note,
participants were only invited by a posted information
letter with a reminder letter if they had not responded
within 4 weeks. Our experience is that such low-intensity
recruitment strategy generally leads to a participation
rate of 20-30%.°°

To increase the chances of intervention effective-
ness, future endeavours should explore integration of
the serious game in the care pathway. Additionally, the
behavioural tasks should be further investigated to deter-
mine the most effective behavioural tasks and corre-
sponding dose intensity. When investigating the effects
of the adjustments, the trial design should fit the rapidly
evolving nature of eHealth to prevent the intervention
from being static over longer periods of time, for example
using a trial within cohorts design where a cohort is
continuously measured and for each design cycle, a new
random participant sample is offered the intervention
and outcomes compared between the sample and the
cohort.”

In conclusion, our serious game aimed at encouraging
a positive attitude towards DMARDs failed to show an
effect on adherence to DMARDs or clinical outcomes in
patients with RA. The serious game was played frequently
indicating that it can be an effective channel for reaching
patients.
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