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Abstract
Background  Globally, there are estimated 425 million 
people with type 2 diabetes (T2D) with 80% from 
low-middle income countries (LMIC). Diabetes self-
management education (DSME) programmes are a vital 
and core component of the treatment pathway for T2D. 
Despite LMIC being disproportionally affected by T2D, 
there are no DSME available that meet international 
diabetes federation criterion.
Methods  The aims were to test the feasibility of 
delivering a proven effective and cost-effective 
approach used in a UK population in two urban 
settings in Malawi and Mozambique by; (1) developing 
a culturally, contextually and linguistically adapted 
DSME, the EXTending availability of self-management 
structured EducatioN programmes for people with type 
2 Diabetes in low-to-middle income countries (EXTEND) 
programme; (2) using a mixed-method approach 
to evaluate the delivery of training and the EXTEND 
programme to patients with T2D.
Results  Twelve healthcare professionals were trained. 
Ninety-eight participants received the DSME. Retention 
was high (100% in Mozambique and 94% in Malawi). 
At 6 months HbA1c (−0.9%), cholesterol (−0.3 mmol/L), 
blood pressure (−5.9 mm Hg systolic and −6.1 mm Hg 
diastolic) improved in addition to indicators of well-
being (problem areas in diabetes and self-efficacy in 
diabetes).
Conclusion  It is feasible to deliver and evaluate 
the effectiveness of a culturally, contextually and 
linguistically adapted EXTEND programme in two LMIC. 
The DSME was acceptable with positive biomedical 
and psychological outcomes but requires formal testing 
with cost-effectiveness. Challenges exist in scaling up 
such an approach in health systems that do not have 
resources to address the challenge of diabetes.

Introduction
The global estimate of prevalent cases of type 2 
diabetes (T2D) is approximately 425 million,1 
and accounts for 10.7% of all-cause mortality 
in people aged between 20 and 79 years 
old.2 There are a further 212 million people 
thought to be undiagnosed2 with an overall 
disproportionate number of cases seen in 
low-middle income countries (LMIC).3

T2D is a progressive chronic condition, 
when suboptimally managed, can lead to 
the development of both microvascular and 
macrovascular complications, including, 
for example, retinopathy, nephropathy and 

Strengths and limitations of this study
⇒	 This was not a randomised controlled trial but a 

feasibility study that included patient and patient-
related outcome measures.

⇒	 No control group was included in this feasibility 
study as it was considered unethical at this stage to 
deny people with type 2 diabetes (T2D) the diabetes 
self-management education (DSME) programme.

⇒	 Standard operating procedures were created and 
utilised throughout the study for all data capture.

⇒	 Data were double entered (and discrepancies cor-
rected with source data) from paper case report 
forms into a secure web-based database specifical-
ly designed for the study.

⇒	 Patients with T2D and healthcare professionals 
involved in delivering their care had direct involve-
ment in the cultural and linguistic adaptation of the 
UK-based DSME at each location.
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neuropathy, heart disease, peripheral vascular disease, 
resulting in end organ damage in approximately one-
third to one half of people with T2D.4 This is concerning 
particularly in those health systems, such as in LMICs, 
that are fragmented, overstretched and under resourced, 
with intermittent drug supplies and rudimentary clinical 
training on T2D.

The vast economic burden of T2D includes both direct 
costs from medical care and indirect costs via loss of 
productivity or earnings, summing to some estimated 
$1.3 trillion.5 It is estimated that the healthcare cost for 
a person with diabetes is twofold higher than without 
diabetes. This global public health issue is impacting the 
world’s poorest countries; indeed 80% of all cases of T2D 
come from LMIC such as those within sub-Saharan Africa 
(SSA). The current epidemiological transition occurring 
in SSA, due to rapid urbanisation and nutritional shift, 
has seen an increase in the burden of T2D.2 It is predicted 
that by 2045, 47.1 million people in SSA will have T2D.6 
The additional and increasing strain of T2D placed on 
their already stretched health systems highlights the need 
to find cost-effective approaches to reducing the disease 
burden.

Leading international health organisations promote 
self-management structured education as the corner-
stone of diabetes care, and recommend diabetes self-
management education (DSME) programmes as a core 
component of the treatment pathway for diabetes.7–9 
The overall objectives of DSME are to support informed 
decision-making, self-care behaviours, problem-solving 
and active collaboration with the healthcare team and to 
improve clinical outcomes, health status and quality of 
life.10 DSME offer a potential financially viable treatment 
option for healthcare settings within both high-income 
countries (HIC) and LMIC.

A recent systematic review highlighted that despite there 
being a number of studies looking at self-management 
behaviours in SSA, self-management itself is insufficient 
in these countries. In particular patients do not engage, 
or are aware in some cases, of risk reducing behaviours 
such as physical activity, reducing salt-intake and good 
foot care.11 Furthermore, the DSME described in these 
studies do not meet the standards set-out by the National 
Institute of Clinical Excellence in the UK, that is, that 
they include certain components,9 for example;

►► An evidence-base.
►► Suits the needs of the person.
►► Has specific learning objectives.
►► That supports the person in developing attitudes, 

beliefs, knowledge and skills to self-manage diabetes
►► Have a structured curriculum that is theory-driven, 

evidence-based and resource-effective with supporting 
materials, and is written down.

►► Delivered by trained educators
►► Is quality assured.
These principles are supported by the American 

Diabetes Association, European Association for the 
Study of Diabetes7 and the International Diabetes 

Federation.8 To the best of our knowledge, there are no 
DSME programmes with proven effectiveness and cost-
effectiveness in SSA that meet these criteria.

The EXTEND programme was a cultural and contex-
tual adaptation of a UK DSME that meets international 
criteria for DSME and has previously been shown to be 
effective and cost-effective in people with T2D. The aim 
of this study was to test the feasibility of the EXTEND 
programme including; working with local teams to deliver 
training, recruiting patients, delivering the programme 
and collecting biomedical and psychological research 
outcomes in two SSA urban settings in Malawi (Lilongwe) 
and Mozambique (Maputo).

Methods
This was a single group feasibility study with mixed-
methods evaluation. All participants received the inter-
vention. This study was funded by the Global Challenges 
Research Fund NCDs Foundation Awards 2016 Devel-
opmental Pathway Funding (Medical Research Council 
(MR/P02548X/1)). All participants were offered the 
intervention. Data were collected after informed consent 
was obtained and before the intervention (baseline) and 
at 6 months. The detailed Consolidated Standards of 
Reporting Trials diagram is provided in online supple-
mental material 1. Briefly in Lilongwe, baseline data were 
collected in April 2018, DSME delivered in May 2018 and 
follow-up data in October 2018. In Maputo, baseline data 
and DSME delivery took place in June 2018 and follow-up 
in December 2018. The qualitative study was conducted 
in Lilongwe February 2019 and in August 2019 in Maputo.

Participants
Patients were recruited from the private diabetes out-
patients clinic provided by the Mozambican Diabetes Asso-
ciation (AMODIA), in Maputo. In Malawi, patients were 
identified from the government-funded health centre in 
Area 25 in Lilongwe. In both settings, the patients’ paper 
health records were examined for eligibility. Eligibility 
were a diagnosis of T2D and 18 years old or older. Exclu-
sion criteria were: severe and enduring mental health 
problems; not primarily responsible for their own care, 
could not provide informed consent; not able to partic-
ipate in activities in a group setting or currently partic-
ipating in another intervention study. Those identified 
as eligible were either approached at their next appoint-
ment or telephoned by one of the study researchers. The 
study was explained and if they were interested they were 
invited to attend the baseline assessment visit. All partici-
pants had at least 24 hours to consider participation and 
could withdraw at any time without their usual care being 
affected.

Sample size
No formal sample size was calculated because this is a 
feasibility study. A sample size of 50 participants in each 
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site was selected based on a balance between pragmatism 
and having a large enough sample to produce reasonable 
parameter estimates to power a future formal evaluation 
of the EXTEND programme and experience of the logis-
tics of its delivery.

The intervention
The DSME programme, named ‘EXTEND’, aimed to 
extend the availability of self-management structured 
education programme for people with T2D in LMIC. 
EXTEND is an interactive group-based programme 
culturally and contextually adapted from a programme 
first developed and tested in the UK12–14 and meets inter-
national guidelines for DSME. It was delivered in two 
3-hour sessions by two trained educators to people with 
T2D in Portuguese in Maputo and Chicheŵa in Lilongwe. 
The DSME was delivered within 3 weeks of the baseline 
data collection visit.

The programme has a written curriculum and educators 
were trained to elicit the learning of the participants by 
adopting a non-didactic approach to the group learning. A 
large part of the curriculum is focused on lifestyle factors, 
such as food choices, physical activity and cardiovascular risk 
factors. The UK DSME (DESMOND) and thus the EXTEND 
programme aimed to activate the participants to explore their 
own personal risk factors and from this generate achievable 
goal(s) with an action plan while considering barriers and 
enablers. The whole programme is underpinned by several 
learning and behaviour change theories including; the dual 
process theory, self-efficacy, the social learning theory and 
Leventhal’s common sense theory as described by Skinner 
et al.15

Patient and public involvement
Patient and public involvement (PPI) was of critical 
importance during the adaptation of the UK-based DSME 
programme. The EXTEND programme was coproduced 
by the EXTEND investigators and patients, educators, 
nurses and patients spouses/children. The UK DSME 
with supporting resources were taken to Mozambique and 
Malawi separately by the national educators. At site the 
local research teams had invited patients and those who 
would eventually be trained to deliver the education to 
be part of the PPI group and attend a 2-day session where 
all content were shared and scrutinised by the local PPI 
group. Sections of the DSME that were not relevant to the 
local population were removed or amended. Local foods 
and cooking practices were included as directed by the 
PPI groups and other topics of importance, for example, 
erectile dysfunction and natural remedies for diabetes. 
The adaptations were made back in the UK in collabo-
ration with the local researchers. The DSME was then 
translated which prompted further amendments given 
differences on vernacular. The UK national educators 
then returned the each locality and delivered EXTEND 
to two new groups of patients and their spouse/child 
and received further alterations. During the delivery of 
EXTEND in the study, further suggestions made during 

the study were collected and feedback and incorporated 
into the final version. Please see online supplemental 
material 2 for key adaptations.

Educator training
Educators who delivered EXTEND were trained by 
accredited national educator trainers from the UK who 
conducted 4-day training sessions in each of the settings; 
a total of eight educators were successfully trained in 
Lilongwe and four in Maputo (online supplemental mate-
rial 3). The trainers’ set-up a WhatsApp group with each 
group of educators to provide ongoing support remotely 
as requested by the educators. In Malawi, the people 
trained consisted of three nurses and five lay people with 
T2D. The research associate at location selected four of 
the most competent educators to take part in the feasi-
bility study which included two nurses and two lay people 
with T2D. The remaining four went back into their 
communities to spread the messages. In Mozambique, 
the people trained included three nurses and a medical 
student all four took part in the feasibility study.

Participants and educators were provided refreshments 
and refunded travel expenses at both baseline, education 
and follow-up visits.

Feasibility-related outcomes
Feasibility-related outcomes were collected via a recruit-
ment log completed by the onsite recruitment team:
1.	 Number of eligible patients referred who accepted the 

invitation and number who refused
2.	 Number of eligible patients referred who accepted the 

feasibility study invitation and attended DSME and re-
search study visits (baseline only, baseline and follow-
up)

3.	 Data collected at each visit
4.	 Baseline characteristics of the sample who were en-

rolled in the study
5.	 Retention rate
6.	 Change values for each of the potential outcome 

measures

Participant outcome data
Predata and postdata were collected from consenting 
participants at baseline and 6 months. Data were recorded 
in a paper-based case report form (CRF). Standard oper-
ating procedures (SOPs) were developed, agreed and 
followed at both sites. Data were double entered into a 
REDCap16 database, which uses a ‘My Structured Query 
Language’ (MySQL) database (an open-source relational 
database management system (RDBMS)) via a secure 
web interface, with data checks used during data entry 
to ensure quality. All supporting systems were hosted 
and housed within the secure networked environment 
provided by the University of Leicester, UK.

Data collected are provided in online supplemental mate-
rial 4 but in summary include demographics, medical history, 
anthropometric measurements, cardio-metabolic-related 
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outcomes, psychological outcomes pertaining to health and 
well-being and lifestyle behaviours.

Qualitative study
The qualitative study was conducted in both settings with 
the purpose of exploring the views and experiences of 
those directly involved with the EXTEND programme 
(ie, people with T2D, trainers and educators). In addi-
tion, the views of clinicians and stakeholders who are 
regularly in contact with people with T2D were explored 
on the potential for future implementation. Findings 
from this qualitative study are presented in detail else-
where. Briefly, focus group discussions were conducted 
in the Faculty of Medicine premises (Maputo), and in 
Area 25 health centre (Lilongwe) (August 2018 to April 
2019) with discussions lasted approximately 90 min. The 
focus groups were carried out by our research team (MH, 
CB and JC) and audio recorded. MH, who has extensive 
experience in qualitative research, led data collection and 
analysis. Where required, research members also acted as 
translators (JC).

Here, an overview of the participants’ views on and 
experience with the EXTEND programme is provided.

Analysis
Quantitative data analysis
Descriptive statistics were produced for participant char-
acteristics at baseline using mean (SD) for normally 
distributed variables, median (IQR) for non-normally 
distributed variables, count and percentage (%) for 
categorical variables. Each of the outcome measures has 
been summarised using appropriate descriptive statistics 
at baseline and at 6 months. A paired t-test for normally 
distributed continuous variables (or Mcnemar’s test for 
categorical variables) was used to compare baseline and 
post intervention means (or proportions) separately in 
each country. Non-parametric Wilcoxon ranksum test was 
used to compare baseline and follow-up medians when 
the data were not normally distributed.

Qualitative data analysis
Taking an inductive thematic approach, data were anal-
ysed by two researchers (MH and CB) based on the Frame-
work method17 and applying principles of the constant 
comparative techniques.18 Data were organised with the 
use of the NVivo qualitative data indexing software. An 
initial coding framework was generated, and further 
refined through additional coding against transcripts. 
Data were subsequently summarised and exported into 
matrices to enable comparison of themes systematically. 
To ensure credibility, we used investigator triangulation,19 
whereby the two researchers (MH and CB) coded and 
analysed the data for both localities.

Results
Recruitment and retention
A total of 122 were invited to participate across both 
sites with a total of 12 declining to participate. Reasons 

for declining included a lack of time, deficiencies for 
authorisation of the work place, unwillingness to attend 
on Saturday due to family ceremonies, difficulties in 
communicating in Portuguese. A total of 98 participants, 
50 in Malawi and 48 in Mozambique were recruited to the 
feasibility study. Overall, the mean age was 55.2 years and 
62% were female. The retention rate was high (online 
supplemental material 1). All outcome data were success-
fully collected in both sites for both study time-points with 
the exception of the objective measure of physical activity, 
which was collected in Malawi at baseline only. In pairs, 
the educators delivered EXTEND to all participants.

In Lilongwe, all data were collected and the first 
education session delivered at Malawi Epidemiology and 
Intervention Research Unit (MEIRU) premises where 
participants were asked to travel for a distance of about 
20 kms. The participants requested the second educa-
tion session to be delivered at the Area 25 health clinic 
due to reduced travel time and expense and increased 
accessibility. Participants preferred all appointments in 
the afternoon. The data were collected by the research 
associated assigned to the study with support from a 
nurse. In Maputo, all data were collected and the educa-
tion delivered at the AMODIA out patients’ clinic situated 
on the grounds of the Hospital Central de Maputo in the 
city centre. The data were collected by the two research 
associates assigned to the study. Data from both sites were 
recorded in a paper-based CRF. Data were double entered 
into a REDCap database, which uses a ‘My Structured 
Query Language’ (MySQL) database (an open-source 
relational database management system (RDBMS)) via a 
secure web interface, with data checks used during data 
entry to ensure data quality. All supporting systems were 
hosted and housed within the secure networked environ-
ment provided by the University of Leicester, UK.

Baseline characteristics (table 1)
Twenty-two per cent of participants were within the 
accepted ‘normal’ range for BMI, 35% were overweight 
and 43% as obese. Overall, between 60% and 78% had 
hypertension with a low prevalence of hypercholesterol-
emia in Malawi compared with 41% of the Mozambican 
cohort. A family history of T2D and/or hyperten-
sion was common (online supplemental material 5). 
Glycated haemoglobin (HbA1c) was similar between the 
two cohorts and indicative of poor glycaemic control. 
Fasting glucose was higher in Mozambique but in both 
settings was >7.0 mmol/L, again indicating suboptimal 
control. Despite total cholesterol levels being within the 
‘healthy’ range, HDLc was low ‘normal’ and LDLc was 
high ‘normal’ which are considered to be associated 
with increased risk of heart disease. Current medication 
is provided in online supplemental material 6; no partic-
ipants were managing their T2D with diet and lifestyle 
only. The majority were on dual therapy of metformin 
and sulphonylurea and none on insulin therapy at the 
time of the study in Malawi. In Mozambique, the majority 
were using monotherapy (>70%). Over 60% in both 
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cohorts were taking antihypertensive medication and a 
quarter of those in Mozambique were on lipid-lowering 
medication. No participants in Malawi reported being 
prescribed lipid lowering medication. Data were not 
collected on medicine adherence. There was a shift 
from monotherapy (metformin) to dual therapy from 
baseline to follow-up; metformin plus sulphonylurea 
increased by 5% and metformin plus insulin by 7%. 
There was a small reduction in those receiving a diuretic 
at 6 months.

Changes in biomedical and psychological outcomes from 
baseline (tables 2 and 3, respectively)
Although, this feasibility study was not powered to 
detect statistically significant differences in biomedical 

outcomes, overall the reductions in HbA1c (−0.9% 
(95%CI: −1.4 to −0.1)), total cholesterol (−0.3 mmol/L 
(95% CI: −0.4 to −0.1)), low density lipoprotein (LDL) 
cholesterol (−0.2 mmol/L (95% CI: −0.3 to −0.0)), 
triglycerides (−0.2 mmol/L (95% CI: −0.3 to −0.1)), 
diastolic (−6.1 mm Hg (95% CI: −8.2 to −4.0)) and systolic 
(−5.9 mm Hg (95% CI: −9.6 to −2.1)) blood pressure are 
clinically important and do reach statistical significance. 
Heart rate, weight and BMI increased negligibly in both 
cohorts. A clinically relevant reduction in HbA1c, glucose 
and diastolic blood pressure are observed in participants 
in Malawi with modest reductions also observed for total 
cholesterol, LDL cholesterol and weight at 6 months 
follow-up. The same pattern is seen in participants from 

Table 1  Baseline characteristics

Malawi
n=50

Mozambique
n=48

Overall
n=98

Demographics

Age 56.2 (11.6) 54.2 (7.8) 55.2 (9.9)

Gender (female) 30 (60.0) 31 (64.6) 61 (62.2)

Duration T2DM (years) 6.8 (5.5) 8.81 (5.9) 7.79 (5.8)

Medical history (n, %)

Hypertension 39 (78.0) 29 (60.4) 68 (69.4)

High cholesterol 2 (4.0) 20 (41.7) 22 (22.5)

Last time cholesterol checked (months)* 0 (0–9) 1 (1–2) 1 (0–3)

Stroke 5 (10.0) 1 (2.1) 6 (6.1)

Heart disease 0 (0.0) 1 (2.1) 1 (1.0)

Tuberculosis 4 (8.0) 4 (8.3) 8 (8.2)

Biomedical characteristics

HbA1c (%)* 9.7 (7.9–14.7) 9.6 (7.6–14.7) 9.6 (7.7–14.7)

HbA1c (mmol/mol)* 102.6 (48.4) 95.1 (46.5) 98.9 (47.4)

Fasting glucose (mmol/L)* 7.5 (5.5–10.3) 9.0 (6.5–13.2) 8.1 (6.2–12.0)

Total cholesterol (mmol/L)† 5.1 (1.3) 4.7 (0.9) 4.9 (1.2)

HDL (mmol/L)† 1.3 (0.3) 1.2 (0.3) 1.2 (0.3)

LDL (mmol/L)† 3.4 (1.0) 2.8 (0.9) 3.1 (1.0)

Triglycerides (mmol/L)* 1.5 (1.0–1.9) 1.1 (0.8–1.6) 1.3 (0.9–1.8)

Systolic BP (mm Hg)† 136.8 (20.6) 142.8 (22.6) 139.7 (21.7)

Diastolic BP (mm Hg)† 86.8 (8.9) 89.6 (10.8) 88.2 (9.9)

Weight (kg)† 71.2 (13.9) 82.2 (17.8) 76.5 (16.7)

BMI (kg/m2)† 27.4 (5.3) 29.5 (6.4) 28.5 (6.0)

BMI categories

Normal (20–24.9 kg/m2)† 11 (23.4) 10 (21.3) 21 (22.3)

Overweight (25–29.9 kg/m2)† 19 (40.4) 14 (29.8) 33 (35.1)

Obese (≥30 kg/m2)† 17 (36.2) 23 (48.9) 40 (42.6)

Waist circumference (cm)† 91.8 (12.6) 95.6 (15.5) 93.6 (14.2)

*Median (IQR) for non-normally distributed variables.
†Mean (SD) for normally distributed variables.
BMI, Body Mass Index; BP, blood pressure; HbA1c, glycated haemoglobin; HDL, high density lipoprotein; LDL, low density lipoprotein; T2DM, 
type 2 diabetes mellitus.
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Mozambique in addition to a significant reduction in 
systolic blood pressure.

Overall, the prevalence of ‘non-minimal presence of 
depressive symptoms’ (as measured by PHQ-9) at base-
line was high at 52% and increased at 6 months. There 
were no reported cases of severe depressive symptoms in 
either cohort (score 20–27). Malawi and Mozambique 
had similar levels of mild and moderate depression at 
baseline (Malawi 32% and 10% respectively, Mozambique 
39.6% and 10.4%, respectively) with a lower prevalence 
for both categories at 6 months. The Problem Areas in 
Diabetes (PAID) showed a significant improvement with 
an overall reduction of approximately seven points at 
6 months, that is, a lower score is indicative of fewer prob-
lems associated with diabetes. A comparable reduction 
was observed between the two time-points in each setting 
(Malawi five points and Mozambique approximately 
nine points). Overall well-being (WHO (Five)) was high 
in both settings and remained essentially unchanged in 
Malawi, but there was a reduction in the proportion of 
those likely to have depression (score<25) in Mozambique 
at 6 months. Overall, self-efficacy for diabetes improved 
at 6 months reaching statistical significance. Results from 
the 20-Item Short Form Health Survey (SF-20) indicated 
a high and maintained level of physical, role and social 
functioning. In addition, a reduction in pain and statis-
tically significant improvement in health perceptions at 
6 months was observed.

Qualitative findings (table 4)
Sixty-six individuals were interviewed. Overall,participants 
who took part shared that the EXTEND programme had 
a positive impact on their behaviour, indicating improve-
ments in lifestyle habits, including increasing physical 
activity and improving food choices. They also reported 
improvements regarding losing weight and taking medi-
cation as advised by their doctor (table  4). Participants 
on a whole expressed positive experience attending a 
DSME programme such as EXTEND and emphasised 
a strong need for such self-management education in 
their local communities. Due to lack of information and 
education about the management of T2D, the people 
with this condition had often been misinformed. They 
had received inconsistent messages about why they have 
diabetes, what food they should eat, what types of alcohol 
they should drink or avoid and so on. In addition to the 
inconsistent information provided to them, they had also 
been exposed to confusing and conflicting advice from 
clinicians highlighting that education in diabetes should 
not only be available for patients, but for healthcare 
professionals (HCP) also. A detailed analysis of this quali-
tative study is reported elsewhere.

Discussion
This study demonstrates that it is possible and accept-
able to deliver the culturally, contextually and linguisti-
cally adapted EXTEND programme in an urban setting 

Table 4  Qualitative data from patients who received the 
DSME

Behaviour 
change Patient perspective

Improvements 
in taking 
medication

I am a living example when I was first 
diagnosed with T2D I was prescribed to 
take metformin in the morning and evening 
but after learning about my condition 
especially diet topic I was able to manage 
my diet and as a result I was asked to take 
metformin once a day and as of now I am 
only taking half a tablet in the morning 
and another half in the evening (P5, non-
participant, Malawi)

Increasing 
physical activity

For me, this training program was a 
privilege, and I've been capitalizing on 
everything I've learned. Especially in the 
alignment between eating and physical 
exercise, because this is where I had many 
problems (P4, patient, Moz)

I could walk from home going to Msungwi 
but when I reach there I could feel so much 
pain as if something bad is happening in 
my body. But after getting the education I 
have been walking long distances during 
the evening and I have seen that its 
working (P5, female patient, Malawi)

The other part which I also liked most was 
the advice we get from the clinic such 
as doing different physical exercises like 
moving a wheel bar, cultivating the garden, 
so this is helping our bodies to be strong 
(P6, male patient, Malawi)

Improving food 
choices

We use to abuse on the oil, tomato, onion, 
everything. Now I know how to do things 
moderately. I learned a lot, the course was 
valuable (P4, patient, Moz)

For me I think the program was good 
because they taught us how to take care 
of our bodies and the need to consume 
food that has less cholesterol (P2, female 
patient Malawi)

We were just ignorant especially on the 
issue of diet and this was not helping us, 
but now after getting the education we are 
able to take care of ourselves (P2, female 
patient Malawi)

Mmm, and the foods we were taught to eat 
it’s our locally Malawian foods; they didn’t 
tell us to take foreign food which we could 
spend thousands of money to buy, no so 
the examples were relevant (P2, female 
patient Malawi)

Manage stress We stopped having stress and we 
accepted that we are T2D patients. You 
also taught us how we can live long by 
doing exercise, having good diet and etc. 
The main thing is to accept and avoid 
stress (P5, male patient, Malawi)

Continued
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in two LMIC. A study to recruit to and collect data for 
the purpose of evaluating the biomedical and psycholog-
ical impact of the EXTEND programme was successfully 
developed and implemented.

A number of key learnings came from this feasibility 
study. First, additional health information should be 
collected from participants including; medicine adher-
ence, access to medicine, engagement with traditional 
healers and use of traditional medicines, previous educa-
tion in diabetes and the presence of any communicable 
disease comorbidities, that is, HIV/AIDS. The incom-
plete objective physical activity data at both sites means 
that future collection will require dedicated ‘hands-on’ 
technology support for device set-up, initialisation and 
download. This is particularly important as increased 
objectively measured physical activity in LMICs will prog-
ress the field of physical activity surveillance and interven-
tion development.20

It was anticipated that the development of the protocol 
would take approximately 12 weeks, however it took 
26 weeks; therefore, a longer time-frame for the develop-
ment of these core documents should be built into any 
future work. Due to the large interest and requests from 
people with T2D for the DSME programme (after recruit-
ment had ceased) as reported by local research teams, it 
is preferable that a future effectiveness study focuses on 
less traditional study designs, for example, step-wedged 
or wait lists, or build in infrastructure/finance to permit 
control arm participants to receive the programme at the 
end of the study at no personal cost to them.

The baseline data indicated people with T2D in the 
two urban settings have poorer glycaemic control than 
their UK counterparts.21 This difference extends to 
the pooled baseline HbA1c from the USA, Sweden and 
Thailand reported in a systematic review conducted by 
Steinsbekk and colleagues in 2012.22 It is well recognised 
that health outcomes for patients with T2D are largely 
dependent on the individual’s ability to effectively imple-
ment and sustain complex self-management skills into 
their daily lives.22 23 Encouragingly, while this feasibility 
study was not powered to detect a change in outcomes 
at 6 months both clinically and statistically significant 

changes in biomedical and psychological outcomes are 
observed. The reduction in HbA1c, for example, that is 
approaching 1% is clinically meaningful for example a 
1% reduction in HbA1c reportedly reduces the risk for 
any end point related to diabetes by 21%.24 Furthermore, 
reductions in SBP and diastolic blood pressure (DBP) 
of ≥2 mm Hg are reported to significantly reduce the inci-
dence of CVD,25 26 thus the reduction of −5.9 and −6.1 (for 
SBP and DPB, respectively) can be considered clinically 
meaningful. These data are in-line with evidence from 
previously tested DSME programmes in HIC.22 Our data 
also indicate that these changes are not driven by weight 
loss as one might expect but may be instead attributed 
to the reported lifestyle changes (table 4) and a greater 
understanding of their condition and thus adherence to 
both glucose lowering and anti-hypertensive medications.

The improvements observed in self-efficacy and knowl-
edge of diabetes are supported by previously reported 
DSME27 28 and is the core for successful self-management. 
Behaviour change is not determined solely by knowledge 
and information, it is however, fundamental that the indi-
vidual understands their condition and is equipped with 
the appropriate skills and confidence to self-manage. The 
improved diabetes distress score suggests that attending 
a self-management programme could have a positive 
impact on behaviour change and emotional well-being 
(PAIDS).29 The data from the qualitative study support 
the acceptability and need for a DSME such as EXTEND 
in LMICs, given the lack of available education around 
T2D and their limited access to support for the manage-
ment of their diabetes.

The rising prevalence of T2D in LMICs, whose health-
care systems are already under immense pressure with 
infectious disease and limited resources, highlights the 
need for low-cost effective interventions. This feasibility 
study demonstrated short-term benefits of the DSME 
EXTEND that meets international principles for self-
management education. To the best of our knowledge, 
this is the first DSME meeting international guidelines for 
DSME in Malawi and Mozambique. A definitive trial that 
includes multiple settings (urban, rural and remote) and 
cost outcomes is required to formally evaluate the effective-
ness and cost-effectiveness of this DSME, and be powered 
to examine impact on clinical outcomes, diabetes compli-
cations with adequate follow-up to explore the persistence 
of any changes observed in outcome measures. It should 
also address the sustainability of such programmes in the 
settings they are tested with implementation pathways 
and buy-in from influential stakeholders and national 
decision-makers from the off-set. It is advisable to employ 
the ‘train the trainer’ model and use lay educators which 
has been shown to be as effective as HCP provision in the 
UK.30

Study limitations include it was only delivered in urban 
settings thus results are not generalisable to the wider 
diabetes populations for example, rural and remote 
dwellers. Furthermore, this study was not powered to 
look at change in biomedical or psychosocial outcomes 

Behaviour 
change Patient perspective

Losing weight I was weighing over 105 kgs but now I 
have reduced the weight to 92 (P6, female 
patient Malawi)

I was weighing 85 kg but am weighing 
75 kgs and I feel very light now (P1, male 
patient Malawi)

I already lost 4 kg. My blood sugar levels 
have already dropped. The tiredness I used 
to feel I no longer feel (P1, patient, Moz)

DSME, diabetes self-management education.

Table 4  Continued
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nor did we have a control group therefore it cannot be 
ruled out that the observed changes were due to chance 
or a maturation effect. The qualitative study followed a 
robust process to collect and analyse data, however, we 
acknowledge limitations around the sample size and 
diversity of individuals’ characteristics therefore may not 
be generalisable to other patients with T2D from other 
parts of either country. Study strengths include use of 
standardised CRFs and SOPs at each site, double entry of 
all data, the successful recruitment of desired sample and 
high retention rate. All data were collected at each site 
for both time-points except objective measure of phys-
ical activity. Finally, the significant and clinically relevant 
reduction in biomedical, psychological parameters and 
the patient experience demonstrate a need for DSMEs 
such as EXTEND.

Conclusion
It is feasible to train educators to successfully deliver a 
fit-for-purpose DSME in urban settings in two LMIC. 
The positive biomedical and psychosocial outcomes 
observed warrant the formal evaluation of the effective-
ness, cost-effectiveness and sustainability of the EXTEND 
programme in Malawi and Mozambique.
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