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Abstract

Background

Ensuring adherence to treatment and retention is important inatlinials, particularly in
remote areas and minority groups. We describe a novel approach to ingufoeesnce,
retention and clinical review rates of Indigenous children.

Methods

This descriptive study was nested within a placebo-controlled, raaddnial (RCT) on
weekly azithromycin (or placebo) for 3-weeks. Indigenous children ag&dmonths
hospitalised with acute bronchiolitis were recruited from twaasrthospitals in northern
Australia (Darwin and Townsville). Using mobile phones embedded withtaltarally-
sensitive approach and framework, we report our strategies usaesatis obtained. Our
main outcome measure was rates of adherence to medicatiensipretn the RCT and self-
presentation (with child) to clinic for a clinical review on day-21.

Results

Of 301 eligible children, 76 (21%) families declined participation an(l.3%) did not hav
access to a mobile phone. 186 Indigenous children were randomised aneldrelose on
under supervision in hospital. Subsequently, 182 (99%) children received dos#awo),
169 (93%) dose three (day-14) and 180 (97%) attended their clinical rédagw2l). A
median of 2 calls (IQR 1-3) were needed to verify adherence. amplgrtover 97% of
children remained in the RCT until their clinical endpoint at day-21.

19" 2%

Conclusions

In our setting, the use of mobile phones within an Indigenous-appropaatework has
been an effective strategy to support a clinical trial invoMingtralian Indigenous childrgn
in urban and remote Australia. Further research is required torexmher applications
this approach, including the impact on clinical outcomes.

©
-

Trial registration

ACTRN12608000150347 (RCT component).
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Background

In the Northern Territory (NT), Indigenous children have high hospitaisarates of
bronchiolitis (352 per 1000) and more severe disease. Most childrerteatiamé retrieved



from remote communities [1,2]. Hospitalised episodes of lower réspiranfections are
associated with later development of chronic lung disease [3,4h litampt to improve
clinical outcomes, we conducted a double blind randomised controlledR@l) (using

azithromycin) [5] within an evidence-based framework for assessidgprioritising health
interventions. RCTs are accepted as the highest level of evideaidabk. However, the
lack of appropriate RCTs may contribute to poor participation, iattriand treatment
inequalities in minority groups [6]. While some progress has beee makducing health
disparities, there is a continued need for intervention studies, bathngmn and treatment
trials, that focus on minority population(s) [7].

There are several possible methods that can be used to indreasgherence and reduce
attrition (increase retention) in RCTs. One such method is thefus®bile phones as a
means of communication. Mobile phones offer the advantage of reatimmunication, do
not require high skills to function, are easily accessible, affoedabb not restricted to
computer or land line access [8]. The number of published reseanchthisishort message
service (SMS) component of mobile phones to evaluate a range df kealfitions has
increased. However, the conditions studied have commonly focused on askdtsedi
surveillance and chronic diseases [9-12]. Data on SMS outcomes iratpaechnditions;
[13] i.e. acute illnesses, Indigenous populations or remote areas are limited.

In this study, we report on a novel approach to improve adherence,aetant clinical
follow-up post-hospitalisation in 186 Australian Indigenous children participatinfRiDTa

Methods

Study design

This study is embedded within a double-blinded, placebo-controlled, RCT cahcudtee
Royal Darwin Hospital and The Townsville Hospital between June 200 September
2013. We briefly describe the RCT below as the protocol has been puljb$h@tie RCT
examines the question: ‘amongst children hospitalised with acrgectoolitis, does
azithromycin (compared to placebo) given once/week for three doge®vie clinical
outcomes?’ For this study, we describe the cohort of children edrollthis RCT, strategies
used and results obtained in ensuring adherence, retention and p@sdat#te clinic for
follow-up. The trial was approved by each institution’s Human Resdatttics Committee
and was registered with the Australian and New Zealand Clificals Register: Clinical
trials number: ACTRN12608000150347.

Study population

Children were eligible if they were Indigenous, ag@d months, admitted to hospital with a
clinical diagnosis of acute bronchiolitis, recruited within 24 houradrhission. There was
also a requirement for the parent to have a mobile phone.

Recruitment and retention approach

Research nurses visited the paediatric wards twice dailyg¢erscecently admitted children.
Only parents whose child met eligibility criteria were apgteed. A summary of our frame
work is presented in Table 1. Often parents had come to hospital @atlyehours of the



morning, were sleep deprived and had not retained information hospitalpsdvided.
Therefore, research nurses always provided additional education orhiblitiscusing a
pictorial-based flipchart
(http://Iwww.menzies.edu.au/page/Resources/Bronchiolitis_Lower_aespirtract_infectio
n/). Time was spent with parents discussing the treatment amageraent of bronchiolitis
and what to expect post discharge, regardless of the decisionnwobed in the RCT. This
appeared to enhance relationships and trust. Only when parents undetsabbdonchiolitis
was, did research nurses proceed with discussion about the RCTorapminsent flipchart
was used in conjunction with a plain language information booklet (endoyshe Menzies
Child Health Indigenous Reference Group), to assist in the consensqrdde time from
screening to enrolment was recorded.

Table 1 Framework used in our study
Pre Study Discussione Indigenous Reference Group (IRG) (consultation emdbrsement of study)
e Data Safety Monitoring Board (DSMB) (endorsemeirgtady plan)

On the ground e Clinical Nurses with broad experience working in
e Indigenous health
Research Team e Paediatrics

e Clinical research
e Remote health settings
Project Specific e Briefings to IRG on study progress.
e DSMB updates on recruitment and retention.
e Providing education on bronchiolitis to parentsgictorial flipchart.
e Research nurses spending time discussing chileBsnhent and management in hospital and home.

e Consent process: using a pictorial flipchart injoaction with a plain language information
booklet.

e Education on how to prepare, when to give medoadind attend health clinic for 21 day review.
e Education to nursing staff on paediatric wardsrprove awareness and understanding of

bronchiolitis.
Mobile Phone e Calling parent in hospital (number transcribed-ectty and enabled two way communication).
Specific o Obtaining additional number (if able).

e Calling parent from personal/study mobiles.
e Providing parents with option of calling from fr&800 number.

Once written informed consent was obtained from the parent or guachddren were
randomised to receive either azithromycin or placebo. The firstwlasalirectly supervised
in hospital; the remaining two doses were supervised by reseamses (urban-based
children) or given at home by parents (remote-based children) (between daysl 3-68-52).
The endpoint was a clinical review on day-21 (between days 20-3@@skwrch nurses
(urban-based children) or at the local health clinic (remotedbakédren) to determine
presence of persistent respiratory symptoms and signs. Remotersedsfined as more than
100 km from a tertiary hospital.

Standardised assessment forms were used to collect climioahation from each child.
Prior to discharge, parents were shown how to constitute the mexdiead were given the
remaining medications in a sealed plastic bag which includedgseg;iri0 ml sterile water
vials and a fridge magnet (with reminders when each medicatmtha clinical review was
due).

We advised parents that we would ring or SMS when children weeeto receive the
medications and attend the clinic for their clinical reviewn@te-based children) or visit at
home (urban-based children). For remote-based children, a phone calkwasade to the
local health clinic explaining the child’s involvement in the RCT #tolldw up required as



part of routine clinical care post hospitalisation. A template fexgsd to the health clinic and

faxed back after the clinical review was completed. The numbawrdgfcts and reasons why
contact could not be made were recorded (if applicable). A $20 enalgiharge voucher was
sent via SMS after the third dose (but before clinical reviewjhank parents for their

participation.

Other strategies used

A number of strategies were implemented to help maintain cowttitiparents throughout
the RCT. Firstly, research nurses called parent’s mobile phomastprdischarge. This
ensured the number was transcribed correctly and started mobile @imdaet while still
meeting in person. Secondly, we obtained an additional mobile humbecdasions when
we were unable to contact the parent. Thirdly, we identified thahfsawould rarely answer
phone calls from a blocked (unknown) number. Research nurses themdfedefom their
personal mobiles (or a study mobile). Parents also had the optiaifl tesearch nurses on
the free 1800 number if they had any questions or concerns. However, ma thdeive any
call on this number. Parents preferred to call the personal mobiles of the resesesh nu

Statistical analysis

Data were entered on an Access database and analysed asange®sion 12 (Stata corp
College Station, Texas, USA). Data are presented as numbersraadtpges, median and
interquartile range (IQR 25-75% and or range). We describe feledituen parents and staff
experiences in text.

Results

Demographics

Of 301 eligible children, 76 (21%) families declined participation an(lL3%) did not have
access to a mobile phone. A total of 186 children were enrolled; 16&rimirDand 25 in
Townsville. The median time taken to enrol participants was 30 msiftdege 20 minutes —
5 hours). The median age was 5.4 months (IQR 3-9); 111 (60%) boys, and 75 {@€%) gi
Four children were withdrawn from receiving further medications 8ifor dose 2 and n = 4
for dose 3) by the paediatric team at site hospitals due to otkdical reasons. The
remaining children were followed up until they reached their endgdiay-21 clinical
review). More than two thirds of the children 144 (70%) lived in remiotBgenous
communities. Of the Darwin-based cohort, 139 (85%) children were feomote-based
communities. In contrast, only 5 (20%) children enrolled in Townswiee remote-based.
Figure 1 illustrates approximate locations of all communitesl distances from site
hospitals.

Figure 1 Map of communities. NB: Some communities appear to be located in the ocean,
however are Islands north of the mainland.

Medication and clinical review

All children 186 (100%) received the first dose of medication in halsgitsmall number of
children received dose-2 (n = 17 (8%)) and dose-3 (n = 3 (1%)) in hodpaalthe



remainder, research nurses made contact with parents on theiramebéa medication(s)
and the clinic review were due. The adherence, retention and foporate for the entire
cohort was very high. Overall, 182 (99%) children received dose two (ddy9)(93%)
received dose three (day-14) and 180 (97%) children attended the2d ddipical review.
Table 2 summarises the number of medication doses received, rdinews attended,
missed and the median number of phone calls required to contact the carer.

Table 2Medication doses and clinic review by site

Trial procedures Darwin Townsville
Given Missed  Number contacts Given Missed Number contacts
(n=161) N (%) median (range)# (n =25) N (%) median (range)
Dose 1 161 (100%) 0 (0%) N/A 25 (100%) 0 (0%) N/A
Dose 2* 157 (98%) 4 (2%) 1(1-12) 25 (100%) 0 (0%) 2 (1-5)
Dose 3* 147 (91%) 14 (9%) 2 (1-13) 22 (88%) 3 (12%) 2 (1-6)
Clinical review 156 (97%) 5 (3%) 3(1-17) 24 (96%) 1 (4%) 3(1-7)

*Footnote 3 children withdrawn from dose 2, 4 children withwn from dose 3 by the medical team.
# Combination of phone calls/SMS.

For dose-2, 62% of parents were able to be contacted on the first attemptjubegird 39%

by dose-3 and 18% for the clinical review (Figure 2). However, osiyal number of calls
were needed to verify when medication(s) and the clinical rewiese completed (median 2
calls (IQR 1-3)). Reasons for calls not being taken were magiendly due to (i) mobile

phones being turned off; (i) mobile phones not charged; or (iii) parettanswering a call
from a blocked (private) number.

Figure 2 Number of contacts medication dose and clinical follow up.

Discussion

In our setting, it appears that mobile phones, combined with a clyltseaisitive approach,
were a simple and effective tool to facilitate adherencedimecal trial. To our knowledge,
this is the first RCT involving Indigenous children that has used mqibibnes to support
adherence to research protocols. The success of our stratkeglesumented by a 97%
retention rate, the highest we have ever achieved in a settingnebéved children in the
community.

The use of mobile phones in studies is not new. Previous researdiohasraobile phones
can have important benefits for clinic attendance, adherence teatieds and treatment
plans [14-17]. However we found only 3 studies involving children and none alevant to
Indigenous Australians or in acute illnesses [13,18,19] Two of the 3estudlated to
immunisations, [13,18] and the third was on reminders for appointments lzefdrafter
cataract surgery in a large Chinese city hospital [19]. Twoestudiported an improvement
in the intervention group, compared to controls 43% vs. 39.9% [18] and 91% vs. 62%
respectively [19]. The third study reported similar adherencdéaih groups using an
intention to treat analysis 66% vs. 68% [13]. In contrast to the alvodies, our study is not
a RCT on mobile phones but a unique report on how we achieved an excepiginal
retention and follow-up rate in a study setting where adherenoedications and follow-up
has been reported to be generally difficult. While we were urialidéserve adherence with
doses 2 and 3 for remote-based children (we were reliant on parewviginy this



information), the day-21 follow-up rate of >97% at the local healthiccprovides evidence
of the success of our approach.

Including minorities in RCTs is important in addressing health gaps [20]. Adherenoedmas
reported to be particularly challenging in those who are sodaBdvantaged communities
[7]. Improving adherence and reducing attrition is importantlidliaical trials. Strategies to
reduce attrition have the potential to increase power and genetajisafbresults [21]. Our
study has also shown that adherence to medications in the comsitiitg is feasible, thus
the opportunity for community based clinical care and follow-up camdidy successful. In
addition to our mobile phone strategies, appropriate measures indijidéuilding
relationships and trust with parents; (ii) using culturally apprtgeducational material;, and
(i) personal contact with parents. It may also be important @llatesearch staff were
paediatric-trained with experience in working with Indigenous parents amiezhil

Our mobile phone strategy not only included obtaining multiple phone nurbbéeralso
calling from a mobile that displayed a number that could be itenhtafy the parent. Over the
past 14 years, network coverage in remote Australia has sultam@oved. A study in
the NT reported that mobile phones have become an essentiaf padying information to
family members who were travelling or away from home [22].

Our strategies and findings have to be interpreted in the carftexir target population and
study settings. We recruited only children whose parents had a mbbike as geographical
remoteness limited our options to ascertain adherence. Although wetdikpect the high
number of mobile phone ownership, we found that only a small number of pdr@tsdid
not have access to a mobile phone at time of recruitment. hetdeasible for us to request
community health clinics to supervise medication dosing as mokeathildren come from
remote clinics with very high workloads. The clinical review a#tended by health clinic
staff as part of best practice guidelines for routine clinczak post hospitalisation for a
respiratory infection in Australia and many affluent countries.

Families received a $20 mobile recharge voucher after therfiadication dose, to thank
them for their participation. While we provided this incentive, we do faet this was

fundamental to the adherence and retention of participants in our Itndrtantly, the

incentive was provided before the day-21 clinical review, where theeptation rate was
97%. Previously, incentives in clinical trials have only reportedlismmgprovements in

participant retention between 2-13% [21,23]. One RCT involved SMS remirzhets
provided a $20 gift card at time of enrolment [24]. The RCT [24¢rnitesd that gift cards
were not important to 22% of participants, somewhat important in 50%yeagdmportant

to 28% with regard to their participation in the RCT [13].

We speculate that building relationships and trust were fundantenbalr high success of
adherence and retention in this trial. In general, parents sggrbésw they felt supported in
hospital and at home, knowing that our staff were there to taik tteey had queries or
concerns about their child. In our setting, displacement to a negohing hospital from a
remote community can be distressing for Indigenous people. The approachoyuseir
research nurses helped alleviate parent’s anxiety by providing s@mbrinderstanding of
bronchiolitis and thus we feel fundamental to them continuing in taleuntil the child’s
endpoint. This was part of our culture-appropriate framework (Tgbl®ur framework is
supported by a similar strategies used to enhance participatidviaori people in a
cardiovascular-based RCT in New Zealand. The NZ study outlinedntpertance of



involving experienced Maori researchers at each time point oftriak employing
experienced Maori researchers, who used culturally specific ggesdor participation and
retention of Maori participants and ongoing contact with Maori rebees and participants
[24]. Such frameworks are important and highlight the effectiveoksdrategies that are
culturally appropriate, thus improving the participation and retentid@s ran minority
populations.

Within our framework, we implemented multiple strategies to suppdherence and
retention of participants. It is difficult to ascertain the treacontribution to these strategies.
This study was embedded within an RCT, thus is complex with #peceto the possible
interaction between both a treatment intervention (azithrongciplacebo) and enhancing
support (implementing cultural framework). Future treatmeniistshould account for these
factors. One of our study’s limitations includes the lack of intdgplitative data to explore
this issue. Also, our intervention period is relatively short (3kaeéVhether or not these
strategies will also be successful in longer term interventemsins unknown. Although the
data presented are not high-level evidence (i.e. not a RCThawe shown that the use of
strategies employed here has led to an exceptionally high adademedaetention rate. This
may have implications for clinical service in remote Indigenottinge and may improve
health outcomes. It should be further studied as provision of high qualigatservice and
ensuring adherence is a challenge in many settings, particutarfgmote Indigenous
settings.

Conclusions

Our data have provided important and novel data that the use of mobile phones, i
conjunction with a culturally sensitive approach, is an effectiraegfy to support clinical

trial protocols in Indigenous children living in urban and remote Auatrdlhere is an
opportunity to use these strategies to support health service detivemote communities

that may improve adherence to medications and clinic attendance. rFretiearch is
required to explore the feasibility in these setting for healtbooues, cost effectiveness and
long term sustainability using our described framework.
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