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Abstract

Background: The Barbados Diabetes Remission Study-2 reported that a low-calorie diet for weight loss and diabetes
remission implemented within the community and supported by trained community health advocates was both an
acceptable implementation strategy and a clinically effective intervention. This study aimed to examine the adaptabil-
ity of the face-to-face protocol into an online modality.

Methods: The Iterative Decision-making for Evaluation of Adaptations (IDEA) framework guides researchers in
examining the necessity of the adaptation and the preservation of core intervention elements during the adaptation
process. Adaptation outcomes were documented using the Framework for Reporting Adaptations and Modifications
to Evidence-Based Implementation Strategies (FRAME-IS). Implementation outcome was determined by fidelity to
core elements. Intervention effectiveness was determined from the analysis of clinical data.

Results: We decided that an adaptation was needed as COVID-19 control measures prohibited in-person interac-
tions. The core elements—i.e. 12-week intervention duration, daily 840-kcal allowance, and weekly monitoring of
weight and blood glucose—could be preserved during the adaptation process. Adaptations were made to the
following: (1) the context in which data were collected—participants self-measured at home instead of following
the original implementation strategy which involved being measured by community health advocates (CHA) at a
community site; (2) the context in which data were entered—nparticipants posted their measurements to a mobile
application site which was accessible by CHAs. As with the original protocol, CHAs then entered the measurements
into an online database; (3) the formulation of the low-calorie diet—participants substituted the liquid formulation
for a solid meal plan of equivalent caloric content. There was non-inferiority in fidelity to attendance with the online
format (97.5% visit rate), as compared to the face-to-face modality (95% visit rate). One participant deviated from the
calorie allowances citing difficulty in estimating non-exact portion sizes and financial difficulty in procuring meals.
Weight change ranged from — 14.3 to 0.4 kg over the 12-week period, and all group members achieved induction of
diabetes remission as determined by a FBG of < 7mmol/l and an A1C of < 6.5%.
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Conclusion: The results suggest that this adapted online protocol—which includes changes to both the implemen-
tation strategy and the evidence-based practice—is clinically effective whilst maintaining fidelity to key elements.
Utilization of the IDEA and FRAME-IS adaptation frameworks add scientific rigour to the research.

Trial registration: ClinicalTrials.gov NCT03536377. Registered on 24 May 2018
Keywords: Community intervention, Online intervention, Adaptation, Modification, Fidelity, Self-monitor, Low-calorie

diet, T2DM remission, Weight loss, COVID-19

Contributions to the literature

o The parent study showed that a community-based
low-calorie dietary intervention is acceptable and
clinically effective at inducing weight loss and diabe-
tes remission.

» Restrictions, because of the COVID-19 pandemic,
prohibited this face-to-face format. In response, we
implemented a modified protocol which was fully
online and included participants self-monitoring at
home and posting the results to an online platform,
which also doubled as a social support network.

o Fidelity to the core elements of the intervention was
maintained during the adaptation.

» The adapted protocol was acceptable and clinically
effective at inducing weight loss and diabetes remis-
sion.

Background

Care regimens that place the primary responsibility of
disease monitoring on the healthcare system can be
problematic as factors such as access, cost, and pro-
longed waiting room times act as deterrents to utili-
zation [1, 2]. This is particularly true in low-resource
settings where universal health coverage has not been
fully realized. The impact of these hindrances to access
was exacerbated during the COVID-19 pandemic as an
estimated 49% of diabetes services were interrupted as
clinical staff from noncommunicable diseases (NCD)
clinics were reassigned to COVID-19 support roles [3].
Whilst some countries have instituted additional dia-
betes community clinics, this may not be possible in
under-resourced areas, thereby compounding dispari-
ties in access [4]. As persons with diabetes are at risk
for poorer clinical outcomes if infected with COVID-
19, such patients may choose to avoid activities outside
of the home including doctors’ visits, thereby challeng-
ing the concept of acceptability of the ambulatory care
model in these times [5, 6]. Community-based inter-
ventions that leverage the use of virtual modalities may
help to close the gap in access to care in settings where
the Internet is accessible [7].

In this article, we discuss the adaptations made to the
parent study described in the article entitled The impact
of a community-based low-calorie intervention on the
induction of type-2 diabetes and pre-diabetes remission:
a feasibility study utilizing a type-2 hybrid design [8].
The implementation strategy was based on a community
health advocate (CHA) training model, utilizing three
faith-based organizations (FBOs) as community inter-
vention sites. During the implementation phase, volun-
teer congregants participated in a 10-week course where
they were taught to measure weight, blood glucose, and
blood pressure (BP); this was followed by a mandatory,
summative practical examination which determined their
eligibility to perform the CHA role during the interven-
tion phase. The intervention was a 12-week low-calorie
diet of mainly the commercial liquid formulation Glu-
cerna®. The daily caloric allowance was 840 kcal. Partici-
pants were persons who were diagnosed with T2DM for
< 6years or pre-diabetes and were overweight (BMI >
27). During the 12-week low-calorie intervention phase,
CHAs met with participants at the FBO on a weekly basis
to measure the participants’ weight, fasting blood glucose
(FBG), and BP. HbA1C was performed at weeks 1 and
12 only. During these weekly consultations, CHAs also
had one-on-one discussions with participants regarding
dietary (non)compliance over the past week. Participants
were counselled as necessary. Communication between
participants and CHAs continued during the week via
group WhatsApp chats, which were divided by FBO site.
Conversations were varied including daily devotions cen-
tred around the Christian faith, confessions of difficulty
in conforming rigidly to the meal plan, encouragement
and instructions from CHAs and fellow participants
on how to avoid pitfalls, and general check-ins on each
other’s well-being. We reported that this implementa-
tion strategy was acceptable to CHAs and participants
and that the intervention under these circumstances was
clinically effective at inducing weight loss and T2DM and
pre-diabetes remission in a subset of the first cohort of 31
participants.

During the recruitment of the second cohort, the
enrollment process was suspended due to the threat
of COVID-19; however, the five participants that were
already enrolled began the low-calorie diet. They were
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all previously diagnosed with T2DM and were all at a
single FBO site. To continue the study during the antici-
pated national lockdown, these five participants were
instructed on how to self-monitor for weight, FBG, and
BP and provided with scales, glucometers, and BP kits as
necessary. During week 3 of the 12-week intervention,
the government instituted a “work from home” curfew
for all non-essential services. Under these directives, all
face-to-face contact on the study was aborted.

Here, we describe how the research protocol was
adapted to overcome the barriers associated with the
COVID-19 directives. The decision to adapt was guided
by the Iterative Decision-making for Evaluation of Adap-
tations (IDEA) tool which included noting the need for
the adaptation, determining if fidelity to key intervention
components will be preserved and evaluating the inter-
vention outcomes in comparison with the original proto-
col [9]. The adaptation outcomes were also documented,
using the Framework for Reporting Adaptations and
Modifications to Evidence-based Implementation Strat-
egies (FRAME-IS); this records the reasons for and the
nature of the adaptation process [10].

Methods

Within the implementation science literature, the terms
“adaptation” and “modification” have been used inter-
changeably. Some articles, however, have defined modi-
fications as any change to the intervention whereas
adaptations are restricted to those changes which were
planned or proactive in nature [10]. Here, we used the
terms as outlined by Moore et al. —“proactive adaptation”
for those changes that were planned prior to the inter-
vention phase and “reactive adaptation” for the changes
that were made in response to unforeseen events [11].

The decision to adapt

The decision to adapt was guided by six questions
posed within the IDEA framework: (A) Is an adaptation
needed? (B) Are the core elements of the intervention
known? (C) Can the barrier be addressed whilst preserv-
ing the core elements? (D) Does the timeframe allow a
pilot? (E) Are the outcomes non-inferior or improved?
and (F) Is the “voltage drop” acceptable to stakeholders?

Adaptation outcomes

The outcomes of the adaptations made during this study
were characterized using the FRAME-IS, which com-
prises 4 core modules and 3 optional modules. The
framework considers the following: module 1—the
description of the intervention, the implementation strat-
egy, and the modification; module 2—what was modified;
module 3—(a) the nature of the modification and (b) if
the modification maintained fidelity to the core elements;
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module 4—(a) the goal of the modification and (b) the
level of the modification: module 5—(a) when the modi-
fication occurred and (b) if the adaptations were planned;
module 6—who participated in the decision to modify;
and module 7—how widespread the modification was
[10].

Implementation outcomes

Fidelity of CHAs to the 12-week intervention duration
was determined from the attendance register and online
activity. Fidelity to the weekly monitoring of partici-
pants for change in weight and fasting blood glucose was
assessed from the weekly WhatsApp data entry of clinical
measurements by participants and entry of this data into
REDCap by the CHAs.

Intervention outcomes

Participant compliance with the 12-week duration was
determined by the attendance register and fidelity to the
daily 840 kcal allowance was gauged from the weekly
dietary notification and online conversations. Change in
weight, fasting blood glucose, HbA1C, and the induction
of T2DM remission were analysed from the participant
data entries.

Results
The decision to adapt
In response to the questions posed by the IDEA:

(A) Is an adaptation needed? It was determined that an
adaptation was necessary as the existing COVID-
19-related public health policy prohibited the con-
tinuation of the intervention in the original face-to-
face format.

(B) Are the core elements of the intervention known?
The core elements—i.e. elements that are necessary
to maintain the integrity of the intervention—were
identified as (1) the 12-week duration of the study,
(2) the weekly monitoring, and (3) the 840-kcal
daily calorie consumption. This determination was
based on the intervention effectiveness of previous
studies which suggested that this paradigm of a very
low-calorie diet for in excess of 8-week duration
was sufficient to cause the quantity of weight loss
needed to induce diabetes remission [12, 13]. Main-
taining this paradigm also allows for the compari-
son of clinical outcomes with the previous cohort
that underwent the intervention prior to this adap-
tation [8].

(C) Can the barrier be addressed whilst preserving the
core elements? Study investigators decided that the
adaptation, which would be contextual in nature
(i.e. a change in the mode of intervention delivery
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whilst preserving the content of the intervention),
can be implemented without compromising fidelity
to the core intervention elements.

(D) Does the time frame allow a pilot? As the par-
ticipants had already started the intervention in
its original format, and the need to switch to the
adapted version was immediate, study investiga-
tors determined that there was no time to pilot the
adapted protocol.

(E) Are the outcomes non-inferior or improved?

(F) Is “voltage drop” acceptable to stakeholders?

As there was no pilot data to analyse, we could not
determine the outcomes. Using this pragmatic approach,
the decision was made to proceed with the adaptation
and evaluate the outcomes.

Adaptation outcomes

Adaptation outcomes were documented using the
FRAME-IS. Utilizing the framework for Reporting Adap-
tations and Modifications to Evidence-Based Interven-
tions (FRAME) yielded a similar description and hence is
not duplicated in these results.

Module 1: The description of the intervention, the
implementation strategy, and the modification—The
intervention was a low-calorie diet aimed at inducing
weight loss and diabetes remission in participants with
overweight and T2DM. The implementation strategy was
to train CHAs to support the intervention by performing
participant weight and FBG measurements at the local
FBO on a weekly basis. Adaptations were made to the
context in which the participant measurements were per-
formed to maintain the fidelity to the intervention during
the COVID-19 pandemic.

Module 2: What was modified—All changes were
intended to be made to the context in which the inter-
vention was delivered, whilst preserving the content of
the intervention (Table 1).

The first adaptation was made to the implementation
strategy and involved changes to the context in which
the clinical measurements were taken. In the original
protocol, participants were measured on a weekly basis
by trained CHA at the FBO community site. However, in
the adapted version, participants were taught how to self-
monitor and issued with the glucometers, scales, and BP
machines as necessary; during week 4 of the intervention,
participants started to self-monitor at home in accord-
ance with the weekly protocol.

The second adaptation was also made to the imple-
mentation strategy and involved the way the data were
collected and entered. Originally, clinical measure-
ments were entered by CHAs into the online REDCap
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database on the day that participants came to be meas-
ured; the data were immediately accessible by the study
PL In the adapted protocol, participants self-monitor-
ing at home posted their readings in the WhatsApp
mobile application. As the PI was a member of the
online group, the data were still immediately accessible.
The designated CHA in the chat then entered the data
into REDCap. Hence, the group chat adopted a dual
function as it became a medium to report on progress
in addition to being used to provide social support.

The third adaptation was to the clinical practice and
involved a change to a low-calorie diet formulation.
During week 8 of the intervention, the supply chain for
the Glucerna® was interrupted. Online Zoom meetings
with the study dietician were arranged within the week,
and under her guidance, participants learned how to
create nutritionally balanced solid meals of the same
caloric content (840 kcal/day), using ingredients that
were either locally produced or readily available.

Module 3 (a): The nature of the modification—The
adaptations were substitutions, as the clinical meas-
urements and reporting of these measurements were
changed from being CHA-led to being participant-led.
In addition, the liquid formulation was substituted with
solid meals of similar caloric content. Module 3 (b):
maintenance of fidelity to the core elements—the core
elements of the intervention were preserved.

Module 4 (a): The goal of the modification—The goal
of the adaptation was to allow participants to main-
tain fidelity to the intervention despite the national
COVID-19 directives that disrupted the face-to-face
protocol. Module 4 (b): the level of the modification—
the level of the modification was at both the “teacher”
and “recipient” level as the responsibility for monitor-
ing and reporting was transferred from the CHA to the
participant.

Module 5 (a): When the modification occurred—The
decision to adapt was made during the intervention
phase. The adaptation process was designed during
week 1 of the intervention in response to the threat of
COVID-19 infection to the island and enacted during
week 4 in response to the national COVID-19 direc-
tives. Module 5(b): if the adaptations were planned—
using the definition proposed by Moore et al., the
change was classified as an unplanned or reactive adap-
tation [11]. If the FRAME-IS definition is used, the
change would be classified as a planned/reactive modi-
fication or reactive adaptation [10].

Module 6: Who participated in the decision to mod-
ify—The decision to adapt was a participatory effort
including the study team, CHAs, and the participants;
however, the final decision was made by the study prin-
cipal investigator (PI).
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Module 7: How widespread was the modification—The
adaptation covered all CHAs and participants who were
currently enrolled in the programme.

Implementation outcomes

CHA fidelity to the 12-week duration

Review of the attendance register and the online data
showed that CHAs were in attendance on a weekly basis
for the 12-week duration.

Fidelity to the weekly monitoring

During the 12-week intervention period, there were
approximately 3000 total WhatsApp entries for these five
participants, some 800 more than the previous group of
seven participants who were managed at the same FBO
site as a sub-group of the 31 participants who were gov-
erned by the original protocol. Posts were made almost
daily with conversations initiated by both CHAs and
participants. Most participants submitted their readings
within the 24-h period; participants who could not sub-
mit on the scheduled day (e.g. because of work), took the
initiative to reschedule to another day within the same
week.

In the previous cohort (# = 31) which included partici-
pants from 3 FBO sites, there were 403 (31 participants
x 13 weeks) potential visits, and 21 visits were not made,
giving a visit rate of 94.8%. In this cohort (n = 5), dur-
ing the 4 weeks prior to adaptation, there were 20 (5 x 4)
potential visits, and 1 visit was not made, for a visit rate
of 95%. After adaptation, this cohort then had 9 online
entries to complete (to make up the anticipated 13 visits/
entries). From a possible 45 entries (5 x 9), 44 complete
entries were recorded, for a completion rate of 97.8%.

Intervention outcomes

Participant fidelity to the 12-week duration

Review of the attendance register showed that all five par-
ticipants remained in the study for the 12-week duration.

Fidelity to the daily caloric allowance

In the absence of the structured weekly dietary recall
interview, the food intake data was less robust, as par-
ticipants did not volunteer the depth of information that
was elicited at the one-on-one interviews. On review of
the group conversations, one participant reported some
financial difficulty in sourcing the meals, as the Glucerna
had been provided free of charge by the study and the
responsibility to purchase meals, whether solid or liquid,
was an unexpected burden. As a result, ultra-processed,
hyper-dense foods were intermittently consumed. The
same participant also had some difficulty determin-
ing non-exact portion sizes, e.g. medium orange. Addi-
tional information was gained when participants posted
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pictures of their meals—some of which were original rec-
ipes that they had created based on the solid meal plan
(adaptation #3). A review by the study team determined
that they were of the 840 kcal allowance.

Change in clinical outcomes

Over the 12-week intervention period, one participant
gained 0.4 kg whilst the remaining four participants lost
11.3-14.3 kg. Change in systolic BP ranged from —21 to
+ 8 mmHg and diastolic BP from — 20 to + 7 mmHg. By
the end of the intervention, all three participants who
were hypertensive either reduced or discontinued their
anti-hypertensive medications, and all five participants
achieved diabetes remission based on both a FBG of <
7mmol/l and an A1C of < 6.5%. This compares to the pre-
vious face-to-face cohort where the average weight loss
6.8 kg and systolic BP and diastolic BP decreased by 10
mmHg and 8 mmHg, respectively. Sixty percent achieved
T2DM remission by HbA1C threshold and 90% by FBG
threshold.

Discussion

This paper used the IDEA and the FRAME-IS to docu-
ment the decision to adapt and to characterize the
adaptations, respectively. We encountered two distinct
challenges when utilizing the IDEA. The first challenge
was the difficulty in our understanding the terms “core
functions” and “core elements”.

Perez-Jolles et al. define a core function as the pur-
pose of the health intervention [14]. They also added
that “forms” were the specific strategies needed to fulfil
the core functions. Miller et al., in the IDEA framework
article, stated that “core elements should be conceptu-
alized in terms of core functions that can take on vary-
ing forms” [10]. They also describe core elements as the
“content, delivery mechanisms, or methods” of an inter-
vention. Our understanding of this is that the elements
are equal to the varying forms that the functions can
take. A distinction on if core elements are functions or
forms is important to the determination of IDEA com-
ponent B—are core functions or elements known, and
component C—can these core elements or functions be
preserved. Given the inherent complexity in interpret-
ing core elements and functions, we decided to con-
ceptualize our current study using a combination of the
Perez-Jolles framework and Miller definitions (Table 2).
The core function was to stimulate weight loss. We
expanded the framework at this point to include (i) forms
that were non-adaptable—which we termed core ele-
ments, i.e. 12-week duration, 840 kcal allowance, and
weekly monitoring—and (ii) forms that were adaptable—
which we termed peripheral elements, i.e. who does the
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Table 2 Core functions and forms in the BDRS2
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Motivation/problem

Core function

Forms

1. Reduce cardiovascular disease/high rates of obesity and T2DM

A. Stimulate weight loss

1.LCD

Core elements:
« 12-week duration
- 840 kcal
+ Weekly monitoring

Peripheral element:

+Who monitors

« The location for monitoring
« The foods allowed

monitoring, where it is done, and the foods allowed in
the calorie count.

The second challenge was the lack of guidance on
the de-implementation decision-making process in the
absence of a voltage drop. In our study, the need to adapt
was necessitated by a very specific trigger—a national
lockdown due to COVID-19. The intervention results fol-
lowing the adaptation suggested a non-inferior outcome
as compared to the original protocol. At the end of lock-
down, how is a decision made on whether to continue the
adapted protocol or to de-implement even in the face of
non-inferiority?

Regarding the implementation strategy, the success of
the shift in patient monitoring for the Barbados Diabetes
Remission Study-2 (BDRS2) offers an additional option
of patient contact and support for the larger healthcare
system and is in keeping with the call from WHO for
countries to “find innovative ways to ensure that essen-
tial services for non-communicable diseases continue,
even as they fight COVID-19” [3]. The adaptations pre-
sented here maintained fidelity for the most part, to the
key components of the original BDRS2 protocol whilst
improving logistical fit to the current pandemic climate.

Although there were small numbers in our second
cohort, there is early evidence that conversion to online
monitoring has not harmed and has possibly improved
our follow-up response rates. There was improved fidel-
ity to the attendance schedule which was probably due to
the simplicity and flexibility of home monitoring and data
submission as compared to travelling to a community
location for a specified time. On the other hand, we real-
ize that the fidelity to the meal plan was stymied by the
unexpected financial responsibility that was transferred
to the participant, and the relatively truncated time that
was allotted to instructing them on solid meal prepara-
tions. We also realized that in the absence of a structured
interview, dietary recall data could be inadequate. Future
studies should be mindful of these pitfalls and, wherever
possible, dedicate additional time and resources to these
areas.

The adapted protocol also potentially provides a solu-
tion to other limitations of the face-to-face meetings.
Firstly, the number of participants accommodated on a
weekly basis was limited by the space available. A fully

online protocol or a hybrid system of face-to-face inter-
spersed with mobile self-assessments would allow for the
enrollment of larger numbers. This system also transfers
a greater responsibility to participants during the low-
calorie phase, which could potentially promote inde-
pendence in the post-intervention era.

Although qualitative data from previous studies sug-
gest that participants are amenable to the rigidity of the
low-calorie liquid meal plan, the switch to comparably
low-cost, locally sourced, solid recipes offer a solution
to two limitations of the liquid formulation. Firstly, the
commercially available liquid formulation is relatively
costly, which could negatively impact scale-up and sus-
tainability outside of a research setting where the drinks
are not provided to clients, and secondly, switching to
solid meals offers greater variety which could positively
impact acceptability.

When switching meal plans, in addition to the caloric
similarity, consideration must be given to the macronu-
trient content. Although comparable in carbohydrate
and protein percentages, solid meals contained less fibre
and sugar when compared to the liquid formulation; this
could possibly impact the clinical outcome.

That participants were still able to lose weight during
the adapted period without face-to-face formal support
from a primary care physician, but with virtual infor-
mal support from peers participating in the interven-
tion indicates that informal social support networks and
self-efficacy should be considered in the design of an
intervention. In this instance, the group dynamic that
continued via WhatsApp during the COVID-19 lock-
down protocols may have played a part in the success of
self-monitoring as there was an element of accountabil-
ity to others. This informal support can work in lieu of
individualized attention from formal support networks,
namely the primary care physician and other health
care providers, thus reducing the burden on the health-
care system to provide formal support, when informal
social support from peers allows for a similar level of
accountability.

Research in other fields supports the findings from this
study. Studies investigating virtual social support or com-
paring virtual treatments to face-to-face delivery have
found the virtual option to be non-inferior or as effective
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as face-to-face [15, 16]. More specifically, work in diabe-
tes prevention has found virtual interventions to be as
effective as the in-person equivalent with similar out-
comes reported in weight loss programmes [17, 18].

Conclusion

These results suggest that the BDRS2 is adaptable from a
fully face-to-face protocol to a fully online format whilst
maintaining fidelity to the core intervention elements
and producing similar clinical outcomes, thereby impact-
ing health not just within the community but within the
home.

Given that this was a small study, there is scope for
comparative studies examining fully face-to-face vs fully
virtual implementation strategies, and feasibility stud-
ies exploring the practicality of a hybrid implementation
strategy. Additionally, proactive contextual modifications
can be made to the existing protocol to increase the fit
of the intervention to other community sites, e.g. service
clubs. Utilizing the IDEA and the FRAME-IS in the plan-
ning and reporting of these adaptations will add scien-
tific rigour to the growing body of adaptation literature,
thereby facilitating comparisons among studies.

Acknowledgements
N/a.

Authors’ contributions

KQ contributed to the design of the work; the acquisition, analysis, and
interpretation of the data; and the writing of the draft and final manuscript.
MM contributed to the analysis, interpretation of the data, and writing of the
draft and final manuscript. CH contributed to the analysis, interpretation of the
data, and writing the final manuscript. HH contributed to the interpretation of
the data and writing of the draft and final manuscript. IH contributed to the
interpretation of the data and writing of the final manuscript. SJ contributed
to the interpretation of the data and writing of the final manuscript. NG con-
tributed to the design of the work, interpretation of the data, and writing of
the draft and final manuscript. NSG contributed to the acquisition and analysis
of the data and writing of the draft and final manuscript. The authors read and
approved the final manuscript.

Funding

Funding was provided by The University of the West Indies Campus Research
Awards. The funders did not have a role in the design of the study; the collec-
tion, analysis, and interpretation of the data; or the writing of the manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the joint The University of the West Indies/Minis-
try of Health Institutional Review Board (180301A).

Consent for publication
N/a

Competing interests
The authors declare that they have no competing interests.

Page 8 of 8

Author details

The George Alleyne Chronic Disease Research Centre, Caribbean Institute

for Health Research, The University of the West Indies, Jemmott’s Lane, St.
Michael, Barbados. 2The Faculty of Medical Sciences, The University of the West
Indies, St. Michael, Barbados. *For Research Inc, St. Michael, Barbados.

Received: 3 May 2021 Accepted: 4 January 2022
Published online: 24 January 2022

References

1. HillCJ, Joonas K. The impact of unacceptable wait time on health care
patients'attitudes and actions. Health Mark Q. 2005,23(2):69-87.

2. Checkley W, Ghannem H, Irazola V, Kimaiyo S, Levitt NS, Miranda JJ, et al.
Management of NCD in low- and middle-income countries. Glob Heart.
2014,9(4):431-43.

3. World Health Organization. COVID-19 significantly impacts health services
for noncommunicable diseases; 2020.

4. International Diabetes Federation. COVID-19 and diabetes: Q&A with IDF
president; 2020.

5. World Health Organization. Information note on COVID-19 and noncom-
municable diseases; 2020.

6. Barone MTU, Harnik SB, de Luca PV, Lima BLS, Wieselberg RJP, Ngongo B,
et al. The impact of COVID-19 on people with diabetes in Brazil. Diabetes
Res Clin Pract. 2020;166:108304.

7. Harjumaa M, Absetz P, Ermes M, Mattila E, Mannikko R, Tilles-tirkkonen
T, et al. Internet-based lifestyle intervention to prevent type 2 diabetes
through healthy habits: design and 6-month usage results of randomized
controlled trial. JMIR Diabetes. 2020;5(3):e15219.

8. Quimby KR SN, George C, Greaves N, Browman-Jones F, Samuels TA. Imple-
mentation of a community-based low-calorie dietary intervention for the
induction of type-2 diabetes and pre-diabetes remission: a feasibility study
utilising a type-2 hybrid design. Accepted for publication in Implementa-
tion Science Communications. 2021.

9. Miller CJ, Wiltsey-Stirman S, Baumann AA. Iterative decision-making for
evaluation of adaptations (IDEA): a decision tree for balancing adaptation,
fidelity, and intervention impact. J Commun Psychol. 2020;48(4):1163-77.

10. Miller CJ, Barnett ML, Baumann AA, Gutner CA, Wiltsey-Stirman S.The
FRAME-IS: a framework for documenting modifications to implementation
strategies in healthcare. Implement Sci. 2021;16(1):36.

11. Moore JE, Bumbarger BK, Cooper BR. Examining adaptations of evidence-
based programs in natural contexts. J Prim Prev. 2013;34(3):147-61.

12. Lim EL, Hollingsworth KG, Aribisala BS, Chen MJ, Mathers JC, Taylor R.
Reversal of type 2 diabetes: normalisation of beta cell function in asso-
ciation with decreased pancreas and liver triacylglycerol. Diabetologia.
2011;54(10):2506-14.

13. Lean ME, Leslie WS, Barnes AC, Brosnahan N, Thom G, McCombie L, et al.
Primary care-led weight management for remission of type 2 diabetes
(DIRECT): an open-label, cluster-randomised trial. Lancet (London, England).
2018;391(10120):541-51.

14. Perez Jolles M, Lengnick-Hall R, Mittman BS. Core functions and forms of
complex health interventions: a patient-centered medical home illustration.
J Gen Intern Med. 2019;34(6):1032-8.

15. Kothgassner OD, Goreis A, Kafka JX, Kaufmann M, Atteneder K, Beutl L, et al.
Virtual social support buffers stress response: an experimental comparison
of real-life and virtual support prior to a social stressor. J Behav Ther Exp
Psychiatry. 2019,63:57-65.

16. Axelsson E, Andersson E, Ljétsson B, Bjorkander D, Hedman-Lagerlof M,
Hedman-Lagerlof E. Effect of internet vs face-to-face cognitive behavior
therapy for health anxiety: a randomized noninferiority clinical trial. JAMA
Psychiatry. 2020;77(9):915-24.

17. MoinT, Damschroder LJ, AuYoung M, Maciejewski ML, Havens K, Ertl K, et al.
Results from a trial of an online diabetes prevention program intervention.
Am J Prev Med. 2018,55(5):583-91.

18. Tate DF, Wing RR, Winett RA. Using internet technology to deliver a behavio-
ral weight loss program. JAMA. 2001,285(9):1172-7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	Adaptation of a community-based type-2 diabetes mellitus remission intervention during COVID-19: empowering persons living with diabetes to take control
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 
	Trial registration: 

	Contributions to the literature
	Background
	Methods
	The decision to adapt
	Adaptation outcomes
	Implementation outcomes
	Intervention outcomes

	Results
	The decision to adapt
	Adaptation outcomes
	Implementation outcomes
	CHA fidelity to the 12-week duration
	Fidelity to the weekly monitoring

	Intervention outcomes
	Participant fidelity to the 12-week duration
	Fidelity to the daily caloric allowance

	Change in clinical outcomes

	Discussion
	Conclusion
	Acknowledgements
	References


