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Abstract 

Background  Adherence Therapy is a candidate intervention to promote consistent medication taking in people with 
type 2 diabetes. The aim of this study was to establish the feasibility of conducting a randomized controlled trial of 
adherence therapy in people with type 2 diabetes who were non-adherent with medication.

Methods  The design is an open-label, single-center, randomized controlled feasibility trial. Participants were ran-
domly allocated to receive either eight sessions of telephone-delivered adherence therapy or treatment as usual. 
Recruitment occurred during the COVID-19 pandemic. Outcome measures—adherence, beliefs about medication, 
and average blood glucose (sugar) levels (HbA1c)—were administered at baseline and after 8 weeks (TAU group) or at 
the completion of the treatment (AT group). Feasibility outcomes included the number of people approached to par-
ticipate in the trial and the numbers that consented, completed study measures, finished treatment with adherence 
therapy, and dropped out of the trial. Fieldwork for this trial was conducted in the National Guard Hospital, a tertiary 
care provider, in the Kingdom of Saudi Arabia.

Results  Seventy-eight people were screened, of which 47 met eligibility criteria and were invited to take part in the 
trial. Thirty-four people were excluded for various reasons. The remaining thirteen who consented to participate were 
enrolled in the trial and were randomized (AT, n = 7) (TAU, n = 6). Five (71%) of the seven participants in the adherence 
therapy arm completed treatment. Baseline measures were completed by all participants. Week 8 (post-treatment) 
measures were completed by eight (62%) participants. Dropout may have been linked to a poor understanding of 
what was involved in taking part in the trial.

Conclusions  It may be feasible to conduct a full RCT of adherence therapy, but careful consideration should be 
given to developing effective recruitment strategies, consent procedures, rigorous field testing, and clear support 
materials.

Trial registration  The trial was prospectively registered with the Australian New Zealand Clinical Trials Registry 
(ANZCTR), ACTRN12619000827134, on the 7th of June 2019.
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Key messages regarding feasibility

•	 What uncertainties existed regarding the feasibil-
ity? It was unclear if the adherence therapy would be 
feasible in people with type 2 diabetes. However, we 
identify the possible challenges to conduct the inter-
vention in the Middle Eastern context.

•	 What are the key feasibility findings? Participants in 
this trial, seemingly, did not have a good understand-
ing of randomization particularly about the possi-
bility of being allocated to a treatment as usual as a 
comparator group.

•	 What are the implications of the feasibility findings 
for the design of the main study?

The recruitment rate was lower than in studies in a 
similar population. This could be avoided by ensuring 
that potential participants have a clear understanding of 
random allocation, intervention, consent form, and the 
benefit of participating in the control group. Also, using 
RedCap as an online data record form was difficult as it 
does not support the Arabic language.

Background
Type two diabetes is a common health problem affecting 
9% of adults globally and is associated with poor health 
outcomes and high economic burden [1]. Health-related 
microvascular and macrovascular complications, includ-
ing retinopathy, nephropathy, neuropathy, and cardiovas-
cular diseases, are common consequences of diabetes and 
are a major cause of disease morbidity and mortality [2, 
3]. The treatment of diabetes includes lifestyle modifica-
tion and medication to maintain optimal blood glucose, 
prevent diabetes-related complications, and enhance 
the quality of life [4, 5]. Many people with type 2 diabe-
tes find it challenging to take medication as prescribed 
[6–8] due to the complexity of treatment regimens [7], 
medication beliefs [9], and access to healthcare [10]. For 
example, the authors of a cohort study involving 200,000 
people with diabetes in the USA observed that more than 
30% of participants frequently missed medication [11]. 
In the Middle East, the prevalence estimates of adher-
ence to diabetes medication are inconsistent, likely due 
to differences in sampling procedures and how adherence 
was measured [12, 13]. A review of 19 studies examined 
medication adherence in people with long-term condi-
tions including diabetes in the Middle East and reported 
adherence rates ranging from 1 to 88% [14].

Authors of multiple systematic reviews have inves-
tigated factors related to poor adherence to diabetes 
medication [12, 15–20]. A systematic review of 21 stud-
ies coded reasons for non-adherence under three themes: 

(1) personal, (2) condition, and (3) healthcare and sys-
tem [12]. Similar factors impacting adherence to diabe-
tes medications were identified in a systematic review 
of observational studies conducted in the Middle East 
[16]. The combination of factors that impact medication 
adherence may suggest that interventions need to be per-
son-centered and based on an individual assessment of 
experiences with medication [21].

There have been five systematic reviews [22–26] and 
two meta-analyses [26, 27] that examined the effective-
ness of adherence interventions in diabetes. Reviews 
examined various types of adherence interventions 
including patient education [22, 23, 28], telephone fol-
low-up [22, 23], in-person visits [26], short messaging 
service (SMS) reminders [23, 28], and decision making 
[26]. For example, Presley et  al. [26], report a system-
atic review and meta-analysis involving 59 randomized 
controlled trials testing the effectiveness of adherence 
interventions. Fifty-seven trials were included in the 
meta-analysis. A large effect size (0.87) was reported 
against medication adherence and blood glucose levels. 
Included trials were rated as having a moderate or high 
risk of bias [26]. The review authors concluded that no 
intervention was obviously more effective than any other 
[23, 24, 29]. Most trials included in the reviews [26, 29] 
were conducted in the USA which may impact the gen-
eralizability of the findings particularly to other cultures 
and contexts. There is a scientific case for testing, within 
the context of well-designed RCTs, novel interventions to 
improve the consistency of medication taking in people 
with type 2 diabetes.

Adherence therapy (AT) [30] is a candidate novel inter-
vention. AT is a manualized structured intervention 
based on motivational interviewing (exploring ambiva-
lence about taking medication) and cognitive behavio-
ral (problem-solving, challenging medication beliefs) 
techniques to improve medication adherence. The inter-
vention has been tested in people experiencing men-
tally ill health, hypertension, and Parkinson’s disease. 
For example, a randomized controlled trial (RCT) by 
Alhalaiqa et al. [31] involving 136 patients with hyperten-
sion showed a 37% improvement in medication adher-
ence in people receiving AT compared with treatment 
as usual (TAU). Seven sessions of AT were compared 
to TAU in 76 patients with Parkinson’s disease [32]. A 
significant improvement in medication adherence was 
reported between the groups with an odds ratio (OR) 
of 8.2 (95% CI 2.8, 24.3) [32]. There have been two sys-
tematic reviews of adherence therapy in people experi-
encing mentally ill health [33, 34]. Gray et al. reported a 
systematic review and meta-analysis of six randomized 
controlled trials testing adherence therapy in 725 patients 
with schizophrenia. AT was associated with a significant 
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difference in psychiatric symptoms with a SMD (stand-
ardized mean difference) of 0.56 (small to medium effect 
size) [34]. A second systematic review including four ran-
domized controlled trials evaluated the effectiveness of 
applying AT in people with schizophrenia and reported 
that AT was not effective in improving medication adher-
ence [33]. In both reviews, the included trials were rated 
as having a low to moderate risk of bias [35, 36].

Adherence therapy has not been tested in people 
with type 2 diabetes in any context [37]. It is important 
to establish the feasibility of conducting a trial of AT 
to inform a main study. Testing AT in the Middle East-
ern context is warranted because of the high number of 
adults with diabetes in the region. The Middle East and 
North Africa) the region has the second highest burden 
of diabetes globally with a prevalence of 13% (IDF, 2019). 
Further, there is some, albeit limited, evidence suggesting 
that there are specific issues related to treatment adher-
ence within the Middle Eastern context [35].

Aim
The aim of this study was to establish the feasibility of 
conducting a full randomized controlled trial of AT 
in people with type 2 diabetes in the Middle Eastern 
context.

The study protocol was prospectively registered before 
the first participant was recruited to the trial on the Aus-
tralian New Zealand Clinical Trials Registry (ANZCTR), 
ACTRN12619000827134 registration DOI:https://​anzctr.​
org.​au/​Trial/​Regis​trati​on/​Trial​Review.​aspx?​id=​37758​8&​
isRev​iew=​true. A trial protocol has also been published 
[36].

Methods
The reporting of this feasibility trial complies with the 
Consolidated Standards of Reporting Trials (CONSORT) 
guidelines extended for randomized pilot and feasibility 
trials [38] and the guidelines for reporting trial proto-
cols and completed trials modified due to the COVID-19 
pandemic and other extenuating circumstances (CON-
SERVE) [39].

Trial design
The study design is a parallel group, open-labeled, rand-
omized trial to determine the feasibility of AT compared 
to treatment as usual in people with type 2 diabetes.

Participants
Participants were recruited from an outpatient endo-
crinology/diabetes clinic in the National Guard Hospi-
tal, Riyadh, Saudi Arabia. They included adults who had 
been diagnosed with type 2 diabetes for at least a year, 
were prescribed medication for the treatment and/or 

management of diabetes (e.g., oral hypoglycaemics or 
insulin injections) and were rated by healthcare work-
ers as non-adherent to treatment (defined as a score 
lower than 25 on the Medication Adherence Report-
ing Scale (MARS-5)) (indicative of being non-adherent) 
[40]. Potential participants with conditions that may 
impair participation in the study, including terminal ill-
ness, brain injury, memory problems, and hearing defi-
cits, were excluded. Those participating in other trials or 
treatments involving any psychological or psychosocial 
intervention were also not able to take part.

Treatment as usual (TAU)
All participants continued to receive treatment as usual 
for the duration of the trial. Treatment as usual con-
sisted of outpatient clinic appointments, diabetes medi-
cations, and patient education. The frequency of clinic 
appointments was based on individual patient needs 
and typically lasted 20 min. Clinic visits included medi-
cation review, health checks for diabetes complications, 
patient education, and referral to other clinical services 
as required. Patient education sessions were facilitated 
by an educator who provided didactic information about 
medication administration and more broadly about 
diabetes.

Patient and public involvement
A cultural adaptation study—that included discus-
sions about patients’ views and feedback on both adher-
ence therapy and trial methodology—was conducted to 
inform the design of this feasibility study. The methodol-
ogy of the cultural adaptation study has been described 
elsewhere in detail [36]. In summary, four adults with 
diabetes from the diabetes outpatient clinic in the 
National Guard Hospital agreed to participate in the 
cultural adaptation study and received adherence ther-
apy. Participants were asked to share their views of the 
proposed treatment and trial design. During interviews, 
participants stated that they thought there needed to be 
at least one session discussing the importance of blood 
glucose monitoring. They also expected to be asked to 
provide a blood glucose reading at every session. Partici-
pants also reported that they found it easier to identify 
issues with medication taking by talking about a “typical 
day.” Regarding the trial methodology, patients reported 
that they did not like getting SMS (short messaging ser-
vice) from the researcher and would rather information 
about the study was sent via a specific third-party mes-
saging application that is extensively used in the Middle 
Eastern countries. Amendments to the study protocol 
were made, predominantly to the intervention, based on 
patient feedback. For example, each adherence therapy 
session started by asking patients about their most recent 

https://anzctr.org.au/Trial/Registration/TrialReview.aspx?id=377588&isReview=true
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?id=377588&isReview=true
https://anzctr.org.au/Trial/Registration/TrialReview.aspx?id=377588&isReview=true
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blood glucose reading. As part of the assessment phase 
of adherence therapy patients were asked to talk through 
a “typical day” with the educator who deliver the inter-
vention. During the intervention, time was allocated to 
talking about the not-so-good and the good things about 
blood glucose monitoring. Finally, all communication 
between the research team and patients was undertaken 
using a third-party messaging application.

Intervention (adherence therapy)
AT is described against the 12-item Template for Inter-
vention Description and Replication Checklist (TIDieR) 
guidelines [41]. TIDieR guidelines have 12 items that 
include the brief name of the intervention, intervention 
description, intervention material, intervention proce-
dures, intervention provider, mode of delivery, location 
of delivery, intervention period and frequency, interven-
tion tailoring, planned intervention fidelity, and actual 
intervention fidelity.

1.	 Brief name. Adherence therapy in addition to TAU.
2.	 Why (intervention description). AT is a structured, 

pragmatic, patient-centered intervention combining 
elements from motivational interviewing and cogni-
tive behavioral therapy. AT aims to enhance the con-
sistency with which people take prescribed medica-
tions and is delivered by a trained health worker over 
eight individual sessions.

3.	 What (materials and procedures). AT is a manualized 
intervention. The manual can be accessed via this 
link: https://​figsh​are.​com/​artic​les/​online_​resou​rce/​
Adher​ence_​thera​py_​manual/​14298​335. Templates to 
structure and guide individual sessions with patients 
are described in the manual. Each session is struc-
tured according to a ten-step procedure: (1) feelings 
check (e.g., “how are you doing today”), (2) review-
ing the previous session and checking if homework 
has been completed, (3) checking if there are press-
ing issues that need to be discussed in the session, 
(4) setting an agenda and time limit for the session, 
(5) reminding the patient they can stop if they need a 
break or want to terminate the session, (6) complet-
ing the task for the session (e.g., exploring ambiva-
lence), (7) summarizing the conversation, (8) agree-
ing homework, (9) planning the next session, and 
(10) feelings check at the end of the session.

4.	 Who provided the intervention? AT was delivered 
by a master’s prepared diabetes educator (FA), who 
completed online and face-to-face training in AT. 
The training lasted approximately 40 h.

5.	 How and where was the intervention delivered? The 
intervention was delivered to individual participants 
on a one-to-one basis over the telephone. Addition-

ally, secure end-to-end encryption (third-party mes-
saging service) reminders were sent a day before each 
session to confirm participant’s availability.

6.	 When and how much (intervention period and fre-
quency). A total of eight sessions were administered 
over a maximum eleven-week period. Ideally, ses-
sions were provided on a weekly basis. Each session 
lasted between 10 and 30 min.

7.	 Tailoring the intervention. The intervention was per-
son-centered and adapted based on the adherence 
assessment completed during the first session. For 
example, if a participant was experiencing complex 
problems with medication and this was the key bar-
rier to consistent medication taking then more time 
(and sessions) would be spent focusing on this ele-
ment of the intervention.

8.	 Modifications. The study used a modified form of the 
original manual taking into consideration cultural 
acceptability. For example, we added an additional 
therapeutic technique—“tell us about a typical day”—
to the intervention based on feedback from patients 
during the cultural adaptation phase of our work.

9.	 How well (planned). We aimed to audio record at 
least ten AT sessions that would be independently 
rated against the adherence therapy scale (a fidelity 
measure) to check that the intervention was being 
delivered faithfully.

Control group
Participants in the control group received treatment as 
usual.

Outcomes
Primary outcomes (feasibility)
The pre-specified primary outcomes of the trial were to 
establish the number of patients that are as follows:

•	 Were approached to participate and requested 
more information about the trial.

•	 Consented to be approached by the research team.
•	 Were invited to participate and consented to take 

part.
•	 Completed baseline measures.
•	 Completed treatment with adherence therapy 

(treatment completion was defined as attending five 
of the eight sessions within 11 weeks of treatment 
starting. A completed session was defined as engag-
ing in the intervention for at least 10 min continu-
ously).

•	 Completed all post-intervention outcome measures.

https://figshare.com/articles/online_resource/Adherence_therapy_manual/14298335
https://figshare.com/articles/online_resource/Adherence_therapy_manual/14298335
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Additional feasibility outcomes (amendments 
to the protocol)
Additional to the feasibility outcomes specified in the 
trial protocol, post hoc, we decided to examine the total 
number of AT sessions that were as follows:

•	 Planned
•	 Delivered
•	 Rescheduled by participants
•	 Rescheduled by the educator

We also examined the feasibility of collecting data 
on treatment fidelity by counting the total number of 
participants:

•	 That were asked if they would agree to an AT session 
being audio-recorded for fidelity assessment.

•	 That verbally agreed (checking of consent) for a ses-
sion to be audio recorded for fidelity assessment.

Finally, we collected information on the number of 
times participants were asked to complete the follow-up 
assessment.

Treatment fidelity
Treatment fidelity was determined by a researcher (MM) 
who was not involved in delivering the intervention using 
the AT checklist (supplementary document 1). The meas-
ure has been used in previous adherence therapy trials 
(Gray et al. 2005). The checklist is a seven-item measure 
rated on a 4-point scale. There is a descriptor for each 
item. A score of 12 of above is indicative of high fidelity 
to treatment.

Secondary outcomes (measures)
Clinical outcome measures—blood glucose, medication 
adherence, and medication beliefs—were administered at 
baseline and post-intervention (8 weeks after the baseline 
assessment in the control group). All questionnaires used 
in this study have been translated and validated in Arabic 
[42].

Self‑reported blood glucose level
Measured by asking participants to self-report their 
most recent glycated hemoglobin (HbA1c) test results 
(a measure of the average blood glucose level in the last 
3 months) that is part of the standard of care for patients 
attending the diabetes outpatient clinic. HbA1c levels 
were coded as normal in this study if the reported result 
was between 7 and 8% [8].

Self‑reported medication adherence
Medication adherence was determined using the Medi-
cation Adherence Reporting Scale (MARS-5) [40]. The 
MARS has five items scored on 1 (always) through 5 
(never) scale. The MARS generates a total score rang-
ing from 5 (frequently misses medication) to 25 (almost 
never misses medication). Chan et al. [40] demonstrated 
that the MARS scale as good psychometric properties.

Beliefs about medication
Patient’s medication beliefs were measured using 
the 12-item Beliefs about Medication Questionnaire 
(BMQ) which is an extensively used attitudinal scale 
[43]. The measure produces a total score ranging from 
12 to 60. The psychometric properties of the BMQ have 
been established in this population [42].

Laboratory notes
Additionally, throughout the trial, the research team 
maintained detailed laboratory notes to document any 
unexpected issues that occurred during the conduct of 
the trial.

Feasibility sample size
As we are reporting a feasibility study, a formal sample 
size calculation was not undertaken [44]. Authors have 
suggested that sample sizes of between 24 [45] and 50 
[46] are required to provide meaningful information 
about the feasibility of conducting a full trial. In this 
trial, we aimed to recruit 40 participants.

Randomization
We used a web-based independent service—Sealed 
Envelope (www.​seale​denve​lope.​com) to undertake 
randomization. Sealed Envelope generates a random 
sequence in permuted blocks of four, six, or eight to 
ensure balanced groups [47]. The allocation ratio was 
1:1. centralized external randomization services ensure 
allocation concealment.

Following obtaining written informed consent, the 
researcher (FA) created a participant case record form 
(CRF) and generated a unique study identification num-
ber. The participant identification number was entered 
into the study page on the sealed envelope website 
that generated group allocation. Group allocation was 
emailed to the study researcher (FA), who then sent a 
third-party messaging service to the participant inform-
ing them that they were in the AT or control group.

Blinding
This was an open-label feasibility trial. Neither the 
researcher nor the participants were blind to group 

http://www.sealedenvelope.com
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allocation. Blinding of researchers was not considered 
important in achieving the feasibility objectives of the 
research.

Data collection
Patient-reported outcomes, including HbA1c, adherence, 
and beliefs, were collected at baseline –week 0—and at 
end of the study between weeks 9 and 11. Participants 
that did not complete questionaries at week nine were 
sent reminder messages after seven days (week 10) and—
if they did not respond—after 14  days (week 11) asking 
them to complete the post-intervention measures. Data 
on the number of patients asked if they would like to take 
a part in the research, gave consent to be approached 
about the study by a researcher, and provide contact 
information were collected by clinicians working in the 
diabetes clinic (the treating team). Once formal consent 
was obtained, participants were sent a second link—also 
using a third-party messaging service—to the baseline 
assessment. All assessments were completed online using 
REDCap which is an online electronic case record form.

Data analysis
Data were initially downloaded from REDCap as Excel 
XLSX files. Data were checked and cleaned using the 
procedures described in the trial protocol [36] and then 
imported into SPSS (version 25) for analysis. Descriptive 
statistics (mean, standard deviation, and proportions) 
were used to describe the demographic and clinical char-
acteristics of participants and feasibility outcomes.

Ethics
The trial was approved by the King Abdullah Interna-
tional Medical Research Centre (KAIMRC) (reference 
number: RYD-19–419,812-147,869) and La Trobe Uni-
versity Human Research Ethics Committee (Reference 
number: HEC19221). All investigators completed Good 
Clinical Practice (GCP) training prior to the start of 
the trial. The trial was conducted according to the GCP 
standards.

Consent procedure
The treating team provided verbal information about the 
trial to patients attending the diabetes outpatient clinic. 
Patients that expressed an interest in the trial were asked 
if they would consent to their contact information being 
shared with the researcher (FA) who would telephone 
them to explain the study in more detail. If, following 
the telephone conversation, patients indicated they were 
happy to take part in the trial, they were sent a link to the 
participant information form and e-consent procedure 
using REDCap. Participants were given two days to con-
sider if they wanted to participate in the trial.

Harms reporting
Adverse events that occurred during the conduct of 
the trial were recorded as per GCP requirements. Par-
ticipants were asked to report any adverse events that 
occurred—specifically any medical issues and/or hospi-
talizations—to the researchers as soon as possible. Par-
ticipants were also asked to report if any adverse events 
occurred at the final assessment. Harms reported by 
participants were recorded on a standard adverse event 
reporting form by the researcher and reported to the rel-
evant ethics and trial steering committee.

Amendments to the study protocol
This study was conducted during the COVID-19 pan-
demic; consequently, there were methodological modi-
fications that needed to be made to the study protocol. 
Amendments are described below following the CON-
SERVE (41) reporting guidelines:

Extenuating circumstances
The main aim of feasibility and pilot studies is to assess 
the possibility of conducting a full and appropriately 
powered clinical trial with respect to various aspects, 
such as recruitment and dropout rates [48]. As per our 
protocol, recruitment was intended to take place in per-
son in the diabetes clinic. The COVID-19 pandemic 
resulted in lockdown restrictions before the start of 
recruitment which meant the proposed recruitment pro-
cedures were no longer appropriate.

Important modifications
In response to the pandemic, we made three amend-
ments to the protocol of our feasibility trial that were 
reviewed and approved by the relevant ethics committee.

1.	 Telephone recruitment

During the pandemic, routine clinical appointments 
were delivered over the telephone. We asked the treating 
clinical team if they would, during telephone consulta-
tions, explain the trial and ask if patients were interested 
in participating.

2.	 E-consent

We switched to using an electronic rather than paper-
based consent procedure.

3.	 Sample size

The start of the trial was delayed by four months 
because of COVID-19 restrictions which meant that we 
had a shorter time to recruit participants. We anticipated 
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this delay would impact our ability to recruit the target 
number of participants. We considered the ethical impli-
cations of conducting a trial where we were not confident 
we could recruit the required number of participants. 
Our decision to continue with the trial was informed by 
the knowledge that feasibility trials do not have specific 
sample size requirements and that important informa-
tion to inform a full trial would still be generated from a 
smaller sample size [49].

Responsible parties
The above modifications, including using the telephone 
for participant recruitment and electronic consent form, 
were initiated by the research team and submitted as a 
protocol amendment to the La Trobe University (LTU) 
Human Ethics Committee and King Abdallah Medi-
cal Research Centre (KAMRC) for review and approval. 
The National Guard Hospital also approved using tel-
ephone recruitment procedures. Finally, the trial steer-
ing committee was informed about and approved the 
amendments.

Interim data
The modifications to the protocol were made prior to the 
first participant being recruited. Consequently, we did 
not need to (and were not able to) undertake any interim 
data analysis to inform our amendments.

Results
Trial feasibility
Care should be taken when interpreting the results of this 
trial due to the small number of participants.

Recruitment
Figure 1 shows the flow of participants through the trial. 
The treating clinical team reported that they approached 
78 patients about their interest in participating in the 
trial during routine telephone clinical consultations. Of 
these, the treating clinical team excluded 31 (39%) peo-
ple, of which three declined to take a part in the study 
and twenty-eight did not meet the trial inclusion cri-
teria. Forty-seven people were contacted by the trial 
researcher, of which thirteen provided written informed 
consent. All consenting participants completed baseline 
measures and were randomized. The recruitment process 
started on July 1, 2020. People who met trial eligibility 
criteria and who declined to participate were not asked 
the reason why they did not want to take part in the study 
because the ethics committee would not approve of col-
lecting data from people that had not given consent. 
However, we note that people who declined to participate 
generally did so because they indicated that they were 

too busy or were not comfortable taking part in an inter-
vention study.

Drop out during the trial
Five participants (38%)—two in the AT group and three 
in the TAU group—dropped out of the study. The pat-
tern of dropouts differed between the two groups. In the 
AT group, one participant dropped out after a single ses-
sion of AT and one dropped out after two sessions. Both 
participants stated that they did not understand that they 
were participating in a trial and were receiving an experi-
mental treatment. Both participants indicated that they 
thought they were being offered an extension of usual 
care. All three participants who dropped out from the 
TAU group did so at the point of randomization (when 
the researcher telephoned them to inform them of their 
group allocation) indicating that they no longer wished to 
participate in the study.

Treatment completion and fidelity monitoring
Five (71%) of the seven participants randomized to AT 
met the criteria for treatment completion. Participants 
that completed treatment attended all the eight AT ses-
sions. In total, 43 sessions of AT were delivered. Twenty-
five (58%) sessions were delivered at the date/time agreed 
by the researcher. Patients asked to change the date or 
time of 18 sessions, eight of which were changed multiple 
times. No sessions were rescheduled by the researcher.

All the participants that completed more than one AT 
session (n = 6) were asked if they would consent to an AT 
session being audio recorded to check treatment fidel-
ity. Three (50%) agreed to be recorded. The mean score 
on the AT checklist was 23.6 (sd = 6.1). All three scored 
greater than 12, indicating that AT was being delivered 
with a high degree of fidelity.

Completion of outcome measures
Follow-up (end of treatment) measures were completed 
by eight (61%) participants. Five participants at the base-
line and three participants at follow-up reported invalid 
HbA1c value (i.e., far outside the possible range). On 
average patients needed to be contacted twice (range 1 
through 3) to successfully complete outcome measures.

Use of electronic case record forms
We noted multiple issues with the use of electronic case 
record forms. One participant completed the baseline 
assessment four times. Four participants messaged the 
researcher to check if the assessment was received fol-
lowing the completion of the baseline measures.
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Fig. 1  CONSORT flow
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Demographic characteristics of the participants
Table  1 shows the baseline demographic characteristics 
of participants. Participants were in their mid-40 s, two 
thirds identified as female, all but one participant was 
married, and all had children. Almost half of the patients 
had completed high school education and the majority 
were unemployed. Most participants had an annual fam-
ily income of less than US $19,200.

Clinical characteristics of the participants
Baseline measures
Table 2 shows the clinical characteristics of included par-
ticipants. Across all study measures the only missing data 
were for self-reported HbA1c (n = 6; AT group, n = 3, 
TAU, n = 3). Seven (54%) participants (AT group = 4 and 

TAU = 3) reported their HbA1c results. Just over half of 
the participants self-reported normal HbA1c levels. The 
baseline MARS and BMQ scores were obtained from all 
the participants, and they were similar for the two groups 
suggesting patients were non-adherent and had negative 
attitudes towards treatment. Around two thirds of par-
ticipants reported having one or more of eight comorbid 
conditions (hypertension, heart disease, high cholesterol, 
diabetic foot, glaucoma, kidney failure, hypothyroid-
ism, and asthma). Hypertension was the most common 
comorbid condition reported in four patients followed by 
heart disease and high cholesterol in two patients each.

Differential drop out
Table 3 shows the demographic profile (baseline charac-
teristics) of participants who completed and dropped out 
of the trial. Seemingly there were no important differ-
ences between the groups.

Follow‑up measures
Table 4 shows scores for outcome measures at follow-up. 
No inferential analysis was undertaken.

Harms
Three study participants reported adverse events dur-
ing the trial, all in the AT group. There were two admis-
sions to the hospital (serious adverse events) one because 
of high blood pressure, the second because of hypergly-
cemia that resulted in an admission to the emergency 
department. Finally, one participant reported they had 

Table 1  Baseline demographic characteristics of the participants

Characteristics AT group
N = 7

TAU group
N = 6

All participants
N = 13

Age in years

  Median 52 42.5 43

  Range 37–60 32–60 32–60

Gender, n (%)

  Female 7 (100) 2 (33) 9 (69)

  Male 0 (0) 4 (67) 4 (31)

Marital status, n (%)

  Married 6 (86) 5 (83) 11 (85)

  Widowed 1 (14) 0 (0) 1 (8)

  Divorced 0 (0) 1 (16.7) 1 (8)

Educational level, n (%)

  None 1 (14) 1 (17) 2 (15)

  High school 1 (14) 4 (67) 5 (39)

  Secondary 3 (43) 0 (0) 3 (23)

  Elementary 2 (29) 0 (0) 2 (15)

  Diploma 0 (0) 1 (17) 1 (8)

Occupation, n (%)

  Employed 0 (0) 3 (50) 3 (23)

  Unemployed 7 (100) 3 (50) 10 (77)

Annual family income, USD

  0–19,200 7 (100) 4 (67) 11 (85)

  19,201–38,400 0 (0) 2 (33) 2 (15)

Country of birth, n (%)

  Saudi Arabia 6 (100) 13 (100)

  Other 0 (0) 0 (0)

Place of residence, n (%)

  Lived in Riyadh 6 (86) 4 (67) 10 (77)

  Lived outside Riyadh 1 (14) 2 (33) 3 (23)

  Presence of children, 
n (%)

7 (100) 6 (100) 13 (100)

  Median 5 3 5

  Range 5–9 2–9 2–9

Table 2  Baseline clinical characteristics of the participants

Characteristics AT group
N = 7

TAU group
N = 6

All participants
N = 13

Duration of diabetes in years

  Median 5 3 5

  Range 2–20 2–13 2–20

HbA1c, n (%) n = 4 n = 3 n = 7

  Normal 2 (50) 2 (67) 4 (57)

  Abnormal 2 (50) 1 (33) 3 (43)

Medication measures, 
mean (SD)

n = 7 n = 6 n = 13

  MARS-5 21 (3.00) 21.5 (2.66) 21.23 (2.74)

  BMQ-General 41.14 (4.41) 40.83 (6.18) 41.00 (5.07)

Diabetes complications, 
n (%)

n = 7 n = 6 n = 13

  Yes 0 (0) 1 (17) 1 (8)

  No 7 (100) 5 (83) 12 (92)

Comorbidity, n (%)

  Yes 5 (71) 3 (50) 8 (62)

  No 2 (29) 3 (50) 5 (38)
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tested positive for COVID-19 (adverse event). Reported 
harms were reviewed by a medical practitioner who did 
not consider that they were associated with the study 
intervention. The higher number of adverse events 
reported in the AT group could be explained by the 
increased contact between researchers and study partici-
pants in this arm of the trial. Harms were reported to the 
La Trobe University and KAMRC human research ethics 
committee and to the trial steering committee in accord-
ance with GCP.

Discussion
Trial feasibility
The aim of this study was to test the feasibility of con-
ducting a full-scale trial of adherence therapy in patients 

with type 2 diabetes in the Middle Eastern context. In this 
trial, we needed to ask 3 patients to get one to consent to 
participate in the trial, that is seemingly higher than in 
similar trials in this population. Typically, in adherence 
trials in people with diabetes, the consent rate is higher 
than we report [50–53]. For example, in a trial of an inte-
grated care intervention to improve medication taking, 
the author invited 259 patients with diabetes to partici-
pate of which 182 consented and were randomized, that 
is to say, 1.4 patients needed to be asked to get one to 
consent [54]. We found only one previous feasibility trial 
of an adherence intervention (in this case a smartphone 
application) where recruitment rates were similar to our 
trial [55]. In the Huang et. al. trial, the authors needed 
to invite 3.4 people with diabetes to take part to get one 
to consent [55]. There are three possible explanations 
for our observation: first, in many trials testing adher-
ence interventions diabetes, researchers tend to include 
patients that are good at sticking with their medication 
as well as those who regularly miss doses [52, 53, 55, 56].

Researchers may tend to avoid specifying non-adher-
ence as an inclusion criterion to ensure they can recruit 
to target; however, this may create a ceiling effect because 
researchers are testing an intervention on people who 
are adherent to treatment. In our trial, we only included 
participants that met pre-specified criteria for being non-
adherent with their medication (MARS score < 25), where 
one might logically expect patients who regularly miss 
doses of medication to be more hesitant about participat-
ing in a trial. Also, fieldwork for this trial was conducted 

Table 3  Comparison of baseline demographic characteristics of 
study completers and dropouts

Characteristics Completers (n = 8) Drop-outs (n = 5)

Age in years

  Median 41 43

  Range 32–60 40–60

Gender, n (%)

  Female 6 (75) 3 (60)

  Male 2 (25) 2 (40)

Marital status, n (%)

  Married 8 (100) 3 (60)

  Widowed 0 (0) 1 (20)

  Divorced 0 (0) 1 (20)

Educational level, n (%)

  None 0 (0) 2 (40)

  High school 2 (25) 3 (60)

  Secondary 3 (38) 0 (0)

  Elementary 2 (25) 0 (0)

  Diploma 1 (12) 1 (33)

Occupation, n (%)

  Employed 2 (25) 1 (20)

  Unemployed 6 (75) 4 (80)

Annual family income, USD

  0–19,200 7 (88) 4 (80)

  19,201–38,400 1 (12) 1 (20)

Country of origin, n (%)

  Saudi Arabia 8 (100) 5 (100)

  Other 0 (0) 0 (0)

Place of residence, n (%)

  Lived in Riyadh 8 (100) 2 (40)

  Lived outside Riyadh 0 (0) 3 (60)

Presence of children, n (%) 8 (100) 5 (100)

  Median 5 5

  Range 3–9 2–7

Table 4  Follow-up clinical characteristics

Characteristics AT group
N = 5

TAU group
N = 3

All participants
N = 8

Duration of diabetes in years

  Median 6 3 5.5

  Range 2–20 2–12 2–20

HbA1c, n (%) n = 2 n = 2 n = 4

  Normal 1 (50) 2 (100) 3 (75)

  Abnormal 1 (50) 0 (0) 1 (25)

Medication measures, 
Mean (SD)

n = 5 n = 3 n = 8

  MARS-5 19.60 (3.91) 22.33 (0.58) 20.63 (3.29)

  BMQ-General 37.20 (6.87) 39.33 (4.62) 38.00 (5.86)

Diabetes complications, 
n (%)

n = 5 n = 3 n = 8

  Yes 0 (0) 1 (33) 1 (13)

  No 5 (100) 2 (67) 12 (87)

Comorbidity, n (%)

  Yes 4 (80) 2 (67) 6 (75)

  No 1 (20) 1 (33) 2 (25)
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during the COVID-19 pandemic whilst lockdown restric-
tions were in place, potentially impacting recruitment 
and ability to attain the target sample size. By necessity, 
recruitment was undertaken using telephone and text 
messaging and not using more traditional face-to-face 
processes where informal time can be given to discuss-
ing and explaining the trial with potential participants. 
Diabetes trials conducted during the pandemic did not, 
however, seem to struggle to recruit to time and target. 
For example, a trial of psychological intervention in 91 
patients with diabetes managed to recruit 100% of the 
required sample [57].

Intervention delivery
Almost 1 in 2 adherence therapy sessions were resched-
uled by participants. Feasibility trials of psychosocial 
interventions in diabetes have not previously reported 
details of how often sessions with patients needed to be 
changed. These data are important because it impacts 
on treatment fidelity and on the cost and complexity of 
treatment delivery in a real-world clinical setting.

Dropout
We observed apparent differential reasons for dropout 
between the two trial arms. Participants in the AT group 
seemingly did not fully understand they were consent-
ing to take part in a clinical trial, rather they thought 
that they were receiving extended usual care. In the TAU 
group, participants dropped out because they did not 
understand the purpose or see the benefit of a compara-
tor group where there was no active intervention. It is 
concerning, but perhaps not uncommon, for participants 
in clinical research to not understand the trial in which 
they are participating in despite researchers strictly fol-
lowing the consent processes reviewed and approved by 
relevant ethics committees. For example, a systematic 
review and meta-analysis of 103 trials report that a quar-
ter of participants did not understand the purpose of a 
clinical trial, half did not understand randomization and 
almost a third could not explain the aim of the trial [58]. 
The apparent, poor understanding of the trial by study 
participants may be explained by our use of an elec-
tronic consent process. In a full trial, researchers need 
to pay close attention to ensuring that participants have 
a good understanding of the risks and benefits of the tri-
als that they are consenting to participate in. Participants 
in the TAU group indicated when they were interviewed 
that they were expecting to receive an additional benefit 
(additional treatment) from taking part in the trial. It may 
be that in a definitive trial, a waiting list design is adopted 
so that all participants receive the AT intervention.

Feasibility of an online data collection procedure
Using REDcap as a data, record form was challenging as 
it does not support Arabic as a core language. Specifi-
cally, it was difficult to format the text so that it could 
be read right to left. Also, after completing study meas-
ures an automatic message in English was shown on the 
screen indicating that all questions had been completed, 
this confused many participants who could not read Eng-
lish. We consider that these are important technical con-
siderations that researchers conducting field work in the 
Middle Eastern context should consider when planning 
their studies.

We asked participants to self-report their most recent 
HbA1c test scores. Because HbA1c was not the pri-
mary outcome, it was considered pragmatic to collect 
this measure using self-report. In our trial the poor self-
reporting, we observed may be explained by participants 
forgetting their results, having a poor understanding of 
HbA1c, or unidentified transcultural issues (assumed 
medical authority). Trivedi et  al. investigated the valid-
ity of self-report as a method of measuring HbA1c 
[59]. Comparing self-report with laboratory results in a 
study involving 7597, the authors reported that 78% of 
patients were accurate in self-reporting HbA1c levels 
[59]. Although apparently a valid approach to measuring 
HbA1C, our observations from this trial suggest that self-
report may not be feasible in adherence studies in the 
Middle Eastern context.

Harms
Adherence therapy has been tested in 11 clinical trials to 
evaluate the effectiveness and safety of the intervention 
with most studies investigating it in people with psychi-
atric disorders. Only one trial by Maneesakorn et al. [60] 
reported any adverse events. However, these outcomes 
were due to accidents not related to the study. Other AT 
trials reported no adverse events or harms. The report-
ing of harms in adherence interventions in diabetes trials 
more generally is poor.

Study limitations
In this feasibility trial, we identified several important 
limitations that are important to note. First, we did 
not test procedures for blinding participants or the 
researchers to group allocation. Consequently, we can-
not comment on the feasibility or impact of blinding in 
future trials of adherence therapy. The researcher (FA) 
delivering the intervention also consented participants 
into the trial. It is plausible that this created some pres-
sure on participants in the adherence therapy group 
to remain in the trial even though they wished to drop 
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out—a type of social desirability bias (people stayed in 
the trial to help the researcher). There is little evidence 
to support this argument as dropout rates in our trial 
were higher than in similar trials.

We did not collect data on health economic outcome 
measures, number of TAU visits, and number of medi-
cations prescribed. Another limitation is that we did 
not meet the requirements of our sample size estimate, 
potentially limiting the generalisability of our observa-
tions. We also did not specify in the trial protocol the 
maximum number of weeks to complete adherence 
therapy, and consequently, there was the potential that 
participants perceived pressure to complete treatment 
within a time period that we had not specified. Addi-
tionally, we did not apply a priori stopping criteria in 
our trial. Finally, we have not used a specific procedure 
for monitoring adverse events in both groups, but we 
asked them at the last eight weeks (TAU) or at the com-
pletion of treatment (AT) if they have had any adverse 
events.

Conclusions
It may be feasible to undertake a full trial of AT trial 
in people with type 2 diabetes that frequently miss 
doses of medication in the Middle Eastern population. 
That said there were important challenges in conduct-
ing our feasibility trial that should inform the develop-
ment of a full-trial protocol. Due to the challenges of 
conducting this study, we recommend researchers to 
conduct an internal pilot to re-test some of the feasi-
bility aspects before conducting a full RCT. Specifically, 
research groups should consider effective recruitment 
strategies (with COVID-19 contingencies), and consent 
and reconsent procedures to ensure that patients are 
providing true informed consent, rigorous field testing, 
and providing clear support materials to participants 
about how to complete online case record forms with a 
goal of improving the sample size.
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