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ABSTRACT
Objective: To predict the diabetes-related outcomes
of people undertaking a type 2 Diabetes Self-
Management Education (DSME) programme from their
baseline data.
Design: A mixed-methods longitudinal experimental
study. 6 practice nurses and 2 clinical academics
undertook blind assessments of all baseline and
process data to predict clinical, behavioural and
psychological outcomes at 6 months post-DSME
programme.
Setting: Primary care.
Participants: –31 people with type 2 diabetes who
had not previously undertaken DSME.
Intervention: All participants undertook the Diabetes
Manual 1:1 self-directed learning 12-week DSME
programme supported by practice nurses trained as
Diabetes Manual facilitators.
Outcome variables: Glycated haemoglobin (HbA1c),
diabetes knowledge, physical activity, waist
circumference, self-efficacy, diabetes distress, anxiety,
depression, demographics, change talk and treatment
satisfaction. These variables were chosen because they
are known to influence self-management behaviour or
to have been influenced by a DSME programme in
empirical evidence.
Results: Baseline and 6-month follow-up data were
available for 27 participants of which 13 (48%) were
male, 22 (82%) white British, mean age 59 years and
mean duration of type 2 diabetes 9.1 years. Significant
reductions were found in HbA1c t(26)=2.35, p=0.03,
and diabetes distress t(26)=2.30, p=0.03, and a
significant increase in knowledge t(26)=−2.06, p=0.05
between baseline and 6 months. No significant
changes were found in waist circumference, physical
activity, anxiety, depression or self-efficacy. Accuracy
of predictions varied little between clinical academics
and practice nurses but greatly between outcome
(0–100%). The median and mode accuracy of
predicted outcome was 66.67%. Accuracy of prediction
for the key outcome of HbA1c was 44.44%. Diabetes
distress had the highest prediction accuracy (81.48%).
Conclusions: Clinicians in this small study were
unable to identify individuals likely to achieve
improvement in outcomes from DSME. DSME should

be promoted to all patients with diabetes according to
guidelines.

INTRODUCTION
Diabetes Self-Management Education
(DSME) is advocated for people with dia-
betes by major diabetes organisations across
the developed world.1–4 Outcomes of DSME
trials have been equivocal with most pro-
grammes demonstrating some effect on a
range of outcomes including glycaemic
control,5 6 smoking cessation and illness
beliefs,7 diabetes distress and self-efficacy,8

and quality of life.6 However, not all have
demonstrated effects on the outcome of
greatest clinical importance, namely gly-
caemic control.7–9 This has contributed to
variability in healthcare professionals’
(HCPs) views of DSME, and the extent to
which DSME is commissioned and delivered
in health economies.2 UK National Institute
for Health and Care Excellence (NICE)
guidance advocates DSME (which in the UK
is generally referred to as Diabetes

Strengths and limitations of the study

▪ Thirteen diabetes-related clinical, behavioural and
psychological outcomes were assessed for each
participant.

▪ Data from quantitative and qualitative sources
were used.

▪ Participants were new to diabetes self-
management education.

▪ Selection bias regarding psychological outcomes
was possible.

▪ In clinical practice, nurses have access to non-
verbal clues and patient history in making
assessments.
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Structured Patient Education) for all people with dia-
betes,10–12 with education being considered a key prior-
ity in the management of type 2 diabetes:

Offer structured education to every person and/or their
carer at and around the time of diagnosis, with annual
reinforcement and review. Inform people and their
carers that structured education is an integral part of dia-
betes care. (ref. 12, p.6)

However, in 2012–2013, in England only 6.0% of all
people with type 2 diabetes, and 16.7% of those newly
diagnosed, had been offered a DSME programme.13

Uptake of DSME was even lower; only 1.6% of all people
with type 2 diabetes, and 3.6% of the newly diagnosed,
were recorded as attending DSME.13 In addition to
ambivalence towards DSME, some HCPs have explained
low referral rates to DSME by arguing that they can
anticipate who will benefit from such programmes and
will only refer those for whom advantages are per-
ceived.8 14 For example, HCPs have described reasons
for low referrals based on their perceptions of patients’
ability to understand the content and awareness of the
need for DSME.14 To address HCP ambivalence to refer
patients to DSME, in England provision of DSME
(Structured Education) became a Quality and Outcomes
Framework15 item (pay for performance) in 2013 with
the aim that more people will be referred. Nonetheless,
referral does not guarantee uptake and attendance, and
primary care professionals continue to have an import-
ant role in communicating the importance of DSME in
improving a range of patient outcomes and encouraging
attendance. The opportunity remains for HCPs to
decide who to encourage based on their perceptions of
likely patient benefit. Our objective was to assess the reli-
ability of the argument offered by HCPs that they know
whom to offer DSME. This paper presents findings from
a broader study whose aims were to assess the feasibility
of an enhanced Diabetes Manual programme. The
research question addressed in this paper is: ‘Is it pos-
sible to predict the diabetes-related outcomes of people
undertaking a type 2 DSME programme from their base-
line and process data set?’.

METHODS
Design
A mixed-method longitudinal experimental research
design was employed between 2010 and 2012. Patients
completed data collection when they consented to par-
ticipate in the Diabetes Manual programme at the study
baseline and at 6 months follow-up. Minimal important
difference, that is, the smallest difference in outcome
for a patient that is perceived to be meaningful,16 was
used to measure change in outcomes for each individ-
ual. This paper presents a person-centred analysis.17 The
detailed longitudinal data set enabled the construction
of individual narratives examining how baseline variables
are linked to specific outcomes.18

The DSME intervention
The Diabetes Manual is an evidence-based 1:1 DSME
programme for type 2 diabetes largely self-directed with
support from practice nurses who have been trained as
Diabetes Manual facilitators (DMF) to elicit behavioural
changes and to provide psychological support. The
Diabetes Manual consists of a workbook, relaxation
audio components and a minimum of three face-to-face
or telephone DMF contacts as preferred by the partici-
pant. The Diabetes Manual is designed to take 3 months
to complete, involving approximately an hour a day for
participants. Examples of how this hour may be spent
includes reading the Diabetes Manual, taking physical
activity, reading food labels, cooking a healthy meal,
blood glucose monitoring or listening to the relaxation
audio programme. The Diabetes Manual is evidence
based8 19 20 and available for commissioning in the
National Health Service (NHS) or direct purchase by
people with type 2 diabetes.21

Participants
Six practice nurses employed at general practices were
recruited through the Primary Care Research Network
and opportunistic sampling and two nurses were
recruited from a hospital diabetes clinic. All were
trained to become DMFs. The nurses each were asked to
recruit up to 10 patients with type 2 diabetes, the ability
to read English, glycated haemoglobin (HbA1c) >7.4%
(57.4 mmol/mol) and who had not attended diabetes
self-management education. Our sample size was based
on the aims of the broader study in which we aimed to
recruit 50 participants to give 80% confidence for asses-
sing changes in diabetes management self-efficacy. After
2 months, two DMFs withdrew due to time pressures
without recruiting patients. The remaining six DMFs
consented 31 patients, four of whom subsequently
withdrew.

Procedures
Following completion of the training, DMFs arranged an
appointment with participants to obtain informed
consent, introduce them to the Diabetes Manual pro-
gramme and collect baseline clinical assessments. The
DMFs also gave the participants psychological outcome
questionnaires and an accelerometer with instructions
for use, which were collected from the participant 7 days
later by the researcher. Within 2 months of recruiting
their first patient, the DMFs were observed in two or
three consultations by a trained facilitator for quality
assurance (QA) purposes as per NICE guidance.11 A
total of 17 QA consultations took place and were
recorded. After their QA consultation, each patient took
part in a brief interview with a researcher about their
experiences in the consultation. Follow-up data collec-
tion took place 6 months postbaseline. Participants
attended an appointment with their DMF where clinical
measurements were taken. The psychological measures
and accelerometer were sent to patients a week before
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their follow-up appointment. These measures were com-
pleted prior to their appointment. Finally, all partici-
pants took part in a follow-up interview to discuss their
experiences of the DM programme, and any areas
where the DSME had impacted on their diabetes man-
agement. The clinical, psychological, behavioural,
process and demographic data known to impact on, or
be impacted by DSME, and collected for the main study,
represents the data set used to develop the outcome
assessment framework.

Outcome assessment framework
Our earlier Diabetes Manual randomised controlled
trial (RCT)8 had found improvements in diabetes dis-
tress and self-efficacy. Subsequent meta-analyses22 had
identified reduction in HbA1c with psychological inter-
vention. We hypothesised therefore that with the add-
ition of psychological care components to the Diabetes
Manual, we would find clinically and statistically signifi-
cant reductions in HbA1c. We further hypothesised that
the more suboptimal the outcome in each patient, the
greater the improvement would be although we did not
develop hypotheses regarding DMF’s outcome predic-
tion accuracy. We did not involve participants in making
self-assessments regarding their anticipated outcomes of
participating in the study. Each variable used in the
outcome assessment framework is described, and inclu-
sion justified, in table 1. Variables were included in the
framework if they were (1) known to influence self-
management behaviour (eg, ethnicity;23 depression24)
or (2) known to have been influenced by a DSME pro-
gramme in empirical evidence (eg, HbA1c;5 6 diabetes
distress8 25). Data were collected at baseline and
6-month follow-up. Process indicator data, such as any
patient change talk or value verbalised about the DSME,
were collected during the QA process. Baseline mea-
sures and process indicators formed the data set used to
ask the question, ‘Based on this patient’s data do I think
that engaging with DSME will result in any changes in
HbA1c, waist circumference, exercise levels, anxiety,
depression and distress in 6 months’ time for this
patient?’ With each patient and each outcome, the
DMFs made a prediction through recording one of
three expectations (1) the outcome would improve by a
minimally important difference,16 (2) the outcome
would deteriorate or (3) there would be no change.
Specifically for prediction purposes, data were presented
in a table format alongside clinical guidelines relevant to
each outcome. All data in the framework could be avail-
able to nurses during routine consultations if they chose
to access the information.

Methods of predicting outcome
Two clinical academic research team members ( JS, a
nurse and FG, a general practitioner (GP)) developed
and pilot tested the prediction method using the
outcome assessment framework. They independently
examined individual patient baseline and process data

and made predications pertaining to 6-month follow-up
outcome. This iterative process was piloted with seven
patients and then applied with the study population.
Following individual predictions, discussion took place
to reach agreement. On a separate occasion, six DMFs
used the framework to predict outcomes on each other’s
anonymised patient data (ie, participants not known to
them) in a recorded focus group. Patient data were ran-
domly allocated to individual DMFs, ensuring that each
DMF examined a unique subset of different patients,
and that all patients’ data were examined by two differ-
ent DMFs. Initially the DMFs made individual predic-
tions for their own subset of 9 patients, then collectively
they discussed and made predictions for 14 patients.
Therefore, each participant data set was individually
assessed by two DMFs (different for each patient) to
produce specific predictions and a brief outcome narra-
tive (see table 2, eg, data and predictions). Once all pre-
dictions were completed the 6-month follow-up data
were entered into the framework to enable analysis. The
standard of assessment for determining a positive
change in outcomes for each patient was the minimally
important difference unique to each outcome (as listed
in table 1). During analysis, where no prediction was
given for change or stability, this was classed as ‘no
change’ predicted. Where there were disagreements
about the prediction, this was noted and the prediction
made by the majority was used in analysis. Accuracy is
described per patient (ie, how many of the 6 outcome
predictions per patient were accurate), and per outcome
(ie, what percentage of the 27 predictions made for
each outcome were accurate).

RESULTS
Quantitative data on clinical, psychological and behav-
ioural outcomes were collected at baseline from 30
patients and at 6 months from 27 patients. Of the latter,
13 (48%) were male, 22 (82%) were white British, ages
ranged from 39 to 81 years (mean 59.2 years) and dur-
ation of type 2 diabetes was 3 months to 34 years (mean
9.1 years). See table 3 for participant clinical and psy-
chological characteristics at baseline and follow-up.
Among the whole group, there were significant reduc-
tions in HbA1c% t(26)=2.35, p=0.03, and diabetes dis-
tress t(26)=2.30, p=0.03, and a significant increase in
knowledge t(26)=−2.06, p=0.05 between baseline and
6 months (see table 3). No significant changes were
found in waist circumference t(26)=−0.43, p=0.67; phys-
ical activity t(26)=0.99, p=0.33; anxiety t(26)=−1.39,
p=0.18; depression t(26)=−0.38, p=0.71; or self-efficacy
t(26)=−1.83, p=0.08.

Researcher predictions (pilot)
The accuracy of the researcher predictions for change
in the key clinical, behavioural and psychological out-
comes for the seven pilot patients was examined.
Accuracy of predictions ranged from no accurate
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Table 1 Variables within the predictive framework

Framework data and, for

outcomes only, MID Measure, cut-offs as appropriate and completion mechanisms Justification for inclusion

Demographic data IMD: participant’s home postcode was used to identify IMD ward.

Deprived areas are those ranked lower than 6562 (the 20% most

deprived wards in the UK)34

Ethnicity: self-report

Gender, age, time since diagnosis and occupation are not known

to be related to DSME effects so were not included in the

framework

Deprivation is linked to less successful management of type 2

diabetes35 36

Ethnicity is linked to type 2 diabetes prevalence23 and poorer

self-management/diabetes outcomes37

Knowledge of diabetes RDKS37 is a 19-item multiple choice scale assessing

diabetes-related knowledge. Correct responses are coded as ‘1’

and incorrect responses are coded as ‘0’, and these are summed

to give a possible score between 0 and 19

Knowledge is modifiable by intervention and people with low

knowledge at baseline might expect to increase their knowledge,

and subsequently improve their behavioural outcomes, following

DSME38

Self-efficacy DMSES tool is a 15-item scale that has been validated with UK

populations.37 39 Items are scored on a 0–10 Likert-type scale to

indicate how confident they are at the task described. Responses

are summed, giving possible self-efficacy scores between 0 (no

self-efficacy) and 150 (very high self-efficacy)

Self-efficacy is modifiable by DSME.8

People with low self-efficacy might be expected to raise this

following DSME

Diabetes distress

The MID=half a SD.40 The SD

was 20.84, therefore the MID=10

scale points

PAID41 is a 20-item scale measuring emotional functioning relating

to diabetes, with each item scored on a 5-point Likert-type scale

(0–4). Responses are summed and multiplied by 1.25 to give an

overall score between 0 and 100. In order to categorise baseline

levels of distress, PAID scores were categorised as either high

distress (over 40 scale points), medium distress (20–40), or no

distress (under 20)

Diabetes distress is modifiable by DSME.8 25 People with high

distress might be expected to have lower diabetes distress

following DSME

Depression

MID=1.5 scale points.42

Anxiety

MID=1.5 scale points42

HADS43 is a 4-point Likert-type scale to indicate the extent of 14

anxious and depressive feelings over the past week. Responses

are coded from 0 to 3 and the total is computed for each subscale

(giving total scores between 0 and 21). Scores over 8 indicate

clinical levels of anxiety/depression.44 The HADS has been used

and validated with diabetic populations45

Depression is known to compromise self-management efforts24

and so it is likely that no changes in depression or key

self-management outcomes will be seen in someone with

depression

HbA1c

MID=0.5%40
The clinical cut-off for uncontrolled diabetes, and for participation

in the study, is 7.4% or 57 mmol/mol46
DSME has been shown to have an effect on HbA1c, and this is a

key clinical marker of disease control5 6

Waist circumference

MID=5%47

For white and black men waist measurement should be below

94 cm, for Asian men it should be below 90 cm, and for all women

it should be below 80 cm48

Waist circumference is a better predictor of health, and particularly

type 2 diabetes, than is overall weight or BMI49 50

Physical activity

MID=an increase of 2500 steps

per day.51

Yamax Powerwalker accelerometer was used for 3 days (including

one weekday and one weekend day) to record (1) the number of

steps (2) the number of kilometres walked and (3) number of

calories burned. Data from the accelerometer was averaged for

the 3 days. The recommended average steps per day is 10 00051

DSME focus on physical activity was high so the potential for

2500 step increase was change easy to observe

Continued
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Table 1 Continued

Framework data and, for

outcomes only, MID Measure, cut-offs as appropriate and completion mechanisms Justification for inclusion

Change talk: changes made Process measure identified during QA audio-recordings and

mid-point interviews for 17/27 participants. A brief description of

changes already made since starting the DSME was included. For

example, patient 1 said: “I go to the gym three times a week now

[…] which I haven’t done for about 20 years”

Patient-led change talk indicates readiness to initiate/sustain

behaviour changes52

Change talk: changes planned Process measure identified during QA audio-recordings and

mid-point interviews for 17/27 participants. A brief description of

changes planned during the QA consultation was included. For

example, patient 24 said that she planned to increase her exercise

so that she made herself out of breath: “Just when I do walk to

step it up, yes to make sure to stop walking on the flat and taking

it nice and easy, just to pick a few hills and go for it [laughs]. […]

just make myself out of breath [for] more than five or ten minutes”

Patient-led change talk indicates readiness to initiate/sustain

behaviour changes52

Treatment satisfaction with

DSME

Process measure identified during QA audio-recordings and

mid-point interviews for 17/27 participants. A brief description of

comments made about the DSME was included. For example,

patient 4 was very positive about the DSME: “I’m feeling actually

much better and after going through my manual I felt it was quite

informative…I enjoyed reading it”

Assessment of treatment satisfaction of an indicator of usefulness

to participant

BMI, body mass index; DMSES, Diabetes Management Self-Efficacy Scale; HADS, Hospital Anxiety and Depression Scale; HbA1c, glycated haemoglobin; IMD, Index of Multiple Deprivation;
MID, minimal important difference; PAID, Problem Areas In Diabetes Scale; RDKS, Revised Diabetes Knowledge Scale; QA, Quality Assurance.
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Table 2 Example prediction framework data

Patient Guidelines

Patient 3

Data

Patient 3

Predictions

Patient 24

Data

Patient 24

Predictions

IMD Deprived areas <6437.6 13 349 18 942

Ethnicity Indian White British

HbA1c <7.4% or 57.4 mmol/

mol

11.10% 97.8 mmol/mol Reduced (baseline

measurement is high so

there is scope for

change)

12.1% 108.7 mmol/mol Reduced (had baseline been a bit lower

no change would have been predicted

because current dietary changes are not

substantial and she is already doing

enough exercise)

Waist 94 cm white/black men;

<90 cm Asian men;

<80 cm women

96.52 cm None 114 Reduced

Exercise >10 000 steps per day 4872 Increase (he talks about

increasing his exercise)

10 700.67 None (already exercising enough)

Anxiety Clinical limit >8 3 None 6 None

Depression Clinical limit >8 3 None 0 None

Diabetes

distress

>40 high distress; 20–

40 moderate distress;

<20 no distressed

53.75 Reduced (baseline

measurement is high so

there is scope for

change)

10 None

Self-efficacy >101 high; 51–100

moderate; <50 low

120 96

Knowledge 13 14

Change talk:

changes made

Eats a healthy diet (mainly

vegetarian, no alcohol, healthy

food). Eats smaller portions.

Has started walking more

Cut down on butter

and fat in diet. Has

started walking more

Change talk:

changes

planned

To increase exercise (walking,

cycling, swimming), and find

time for it

To increase her

exercise—walk enough

to get out of breath

Treatment

satisfaction

Very positive about DSME DSME is a bit

repetitive at times

DSME, Diabetes Management Self-Efficacy; HbA1c, glycated haemoglobin; IMD, Index of Multiple Deprivation.
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outcome predictions to all six outcome predictions
accurate. Accuracy of predictions per outcome varied
from 42.86% to 71.43% (ie, of the seven predictions
made for each outcome (one for each patient), between
three and five were accurate). Prediction agreement
between the two researchers was 96%.

DMF predictions
The accuracy of the DMF predictions for key clinical,
behavioural and psychological outcomes for the whole
data set was examined. Although there were disagree-
ments in individual predictions, an overall reduction in
HbA1c was predicted for all patients. Change was less
widely predicted for other variables. Clinically important
outcomes not captured by clinical, psychological and
behavioural data but revealed during interview include
dietary changes and reduction in alcohol intake (n=7),
increased medication adherence (n=1) and smoking ces-
sation (n=1).

Accuracy per patient
Accuracy of the six outcome predictions per patient
ranged from one to six, with the median and mode
being four out of six predictions. There were between
one and six prediction agreements per patient, with an
average of 4.12 prediction agreements in outcomes per
patient. Overall, prediction agreement for the DMFs was
68%.

Accuracy per outcome
Accuracy for predictions by outcome varied from
44.44% for HbA1c to 81.48% for diabetes distress. The
median and mode accuracy was 66.67%. Table 4 shows
the nature of the change predicted for each outcome
and the percentage of patients in which changes were
predicted for each outcome, the nature of actual change
observed and the percentage of accurate predictions
made. Many predictions were correct because no
change was predicted and this was accurate.

DISCUSSION
Summary of main findings
Findings from this study identified that accuracy for pre-
dicting change in HbA1c by the nurses was low with
their accuracy for reductions in diabetes distress higher.
We found that the majority of accurate predictions
related to an anticipation of no change (ie, the nurses
thought the patients 6-month outcomes would not
change) in relation to waist circumference, physical
activity levels, anxiety and depression. Overall, there was
greater accuracy in predictions about lack of change,
than in identifying individuals who would achieve
improvement in outcome. Predictions for change were
made most frequently for measures that showed the
greatest room for change (ie, those outcomes in those
patients with high baseline scores). The Diabetes
Manual DSME programme has continued to demon-
strate improvements in glycaemic control and diabetes
distress in this new population.8 High HbA1c was an
inclusion criterion for participation in the study and
there was consistency in the prediction that the DSME
intervention would reduce this, suggesting that health
professionals can find it difficult to predict in what ways
people will benefit from DSME. Health professionals
appear to believe that their patients will change (opti-
mistic bias) where scope for change is evident, and
where they believe in the efficacy of their treatment
endeavours. Prediction agreement within the group of
nurses was much lower than for the researchers. This
could indicate the lack of experience in undertaking
this exercise in contrast to the researchers who had
developed the process (so were more practiced in apply-
ing it). It was notable that, where available, the qualita-
tive data were heavily drawn on by the nurses to inform
predictions. Qualitative evidence was used to provide
insight into underlying motivations for behaviour
change and attitudes towards the intervention, consist-
ent with the narrative development process for narratives
exploring how baseline variables are linked to specific
outcomes.18

Table 3 Clinical and psychological characteristics of participants

Baseline (N=30) 6-Month follow-up (N=27)
Difference between

baseline and follow-up

Range Mean (SD) Range Mean (SD) t

HbA1c (%) 7.10–13.60 9.20 (1.92) 5.60–13.30 8.40 (1.90) 2.35 (p=0.03)*

HbA1c (mmol/mol) 46.00–125.00 76.19 (21.90) 38.00–122.00 68.96 (20.90) 1.79 (p=0.09)

Waist 77.00–148.00 109.72 (15.12) 88.40–160.00 110.60 (16.34) −0.43 (p=0.67)

Steps 106.00–17 223.67 5985.77 (3971.09) 12.67–16 593.00 5469.88 (3923.11) 0.99 (p=0.33)

Diabetes distress 0.00–83.75 22.82 (21.35) 0.00–70.00 16.71 (17.39) 2.30 (p=0.03)*

Anxiety 0.00–15.00 5.26 (4.37) 0.00–13.00 4.37 (3.61) 1.39 (p=0.18)

Depression 0.00–9.00 3.07 (2.43) 0.00–13.00 3.26 (2.98) −0.38 (p=0.71)

Knowledge 7.00–20.00 14.37 (2.92) 9.00–22.00 15.67 (3.20) −2.06 (p=0.05)*

Self-efficacy 62.00–146.54 104.66 (22.66) 75.00–157.00 113.00 (19.84) −1.83 (p=0.08)

HbA1c, glycated haemoglobin.
*Significant p value.
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Strengths and limitations of the study
The research intervention used a tried and tested DSME
programme which enabled the DMFs to focus on the
research questions presented and not on DSME pro-
gramme evaluation. The nurses were aware of the
earlier RCT findings which may have influenced their
decision-making. This research benefits from the assess-
ment of a wide range of clinical and psychological mea-
sures, so that the anticipated impact of DSME on a
variety of outcomes could be assessed. However, it is
limited by the lack of a measure of eating habits. This is
a key behavioural change targeted by the DSME, and
which has the potential to significantly improve
HbA1c.26 The baseline characteristics show that our par-
ticipants’ anxiety and depression levels were low, so few
changes were expected. This may indicate a participant
selection bias, as people with depression could have
been less likely to consent, or be offered the opportun-
ity, to participate in the study. Several outcomes in our
framework were self-report, and completing these could
have been interventional in themselves by causing the
participant to reflect on their mood, coping, confidence
or knowledge. The DMFs were all experienced at
working with people with type 2 diabetes, and so were
able to draw on their clinical experience of this patient
group when making predictions. The process and
outcome narratives were, however, produced in a fairly
artificial setting. In consultations, health professionals
often have prior knowledge of their patients and draw
on non-verbal data to make their assessments. Despite
this, the health professionals did articulate why they
would expect particular outcomes, making explicit the
clinical evaluation process. In relation to study eligibility
criteria, the DMFs struggled to first identify, and then
recruit, patients who had not previously attended locally
offered DSME and who could read English. This could
indicate that patients in the settings served by these
nurses had already been extensively offered DSME in
contrast to the national average of 6.0%.13

Comparison with wider literature
Nurses tend to draw heavily on their experience when
interpreting the different sources of information avail-
able during routine consultations experience.27 28 In
this study, the DMFs used their experience to make
inferences from the available data. Such inferences dem-
onstrate how previous clinical experiences inform (or
even bias) current evaluations.29 30 Physicians’ clinical
experience and knowledge have long been viewed as the
‘quintessential skills’ that they have to offer (ref. 31,
p.657). Used alone, however, professional opinion has
been described as the ‘least reliable and valid form of
evidence’ on which to base clinical decisions (ref. 30,
p.232), below hierarchies of research evidence. One sys-
tematic review found that physicians with more experi-
ential knowledge were less likely to adhere to
appropriate standards of care, a finding which they
describe as inconsistent with the notion that experience
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enhances knowledge and skills, leading to better patient
care.32 Other authors have claimed that experienced
clinicians form hypothesises and diagnostic plans more
quickly and to a higher standard than inexperienced
clinicians.33 The benefit of clinical experience in
making evaluations and decisions is somewhat contested
then. In this study, where nurses had to make clinical
judgements without physically seeing a patient, they had
few other resources to draw on other than their experi-
ence with similar patients. This wider literature and the
findings of this study have implications for the training
of clinicians who refer people to DSME. If this study
were repeated with GPs the findings may have been
different.

CONCLUSIONS
Our research indicates that while clinicians draw on
their extensive clinical experience in assessing the
benefit of DSME, in our relatively modest group of 6
practice nurses and outcome data on 27 people with dia-
betes, it was not possible for them to reliably and accur-
ately determine outcomes utilising 10–12 pieces of data
per person on which to make these assessments. Our
results indicate that all people with diabetes should con-
tinue to be offered DSME programmes according to
national2 10 11 and international guidelines.1 3 4

Furthermore, research should explore the clinical
decision-making process, to make explicit the process
through which clinicians make judgements on the
potential benefit (or not) of DSME for different
patients. Further exploration of this topic could high-
light how clinical experience is used to interpret data
within current situations, and the outcome this has for
the patient in their access to care.

Twitter Follow Jackie Sturt at @jackie_sturt

Acknowledgements The authors would like to thank the practice nurses and
people with diabetes who took part in this study, NHS Coventry and
Warwickshire for supporting the study and the Warwick Research and
Education User Group for their Patient and Public Involvement in the study
design and execution. The research study has been supported by a grant from
the National Institute for Health Research (NIHR) Research for Patient Benefit
programme (PB-PG-0808-17085). This article presents independent research
funded by the NIHR.

Contributors JS developed the Diabetes Manual DSME programme. JS, JD,
FG, IC, RW and JPO designed and managed the study and interpreted the
findings. RW and IC carried out the DMF training. CH carried out the data
collection and outcome analysis. JS, FG and CH designed the predictions
framework, undertook predictions and CH analysed the data. All authors
contributed to the development of the manuscript.

Funding The research study has been supported by a grant from the National
Institute for Health Research (NIHR) Research for Patient Benefit programme
(PB-PG-0808-17085). This article presents independent research funded by
the NIHR.

Competing interests JS and RW have licence to distribute the Diabetes
Manual programme within the NHS for profit. RW runs a small business to
which this licence has been offered by University of Warwick. JS has IP rights

associated with her development of the Diabetes Manual and has a royalty
sharing agreement with University of Warwick.

Ethics approval Coventry and Warwickshire Research Ethics Committee.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/

REFERENCES
1. American Diabetes Association. 2015. http://www.diabetes.org

(accessed 17 Apr 2015).
2. Diabetes UK. Improving supported self-management for people with

diabetes. 2009. http://www.diabetes.org.uk/
supported-self-management (accessed 17 Apr 2015).

3. Diabetes Australia. Diabetes Australia. 2015. http://www.
diabetesaustralia.com.au (accessed 17 Apr 2015).

4. International Diabetes Federation. 2015. http://www.idf.org
(accessed 17 Apr 2015).

5. Deakin TA, Cade JE, Williams R, et al. Structured patient education:
the Diabetes X-PERT Programme makes a difference. Diabet Med
2006;23:944–54.

6. Sperl-Hillen J, Beaton S, Fernandes O, et al. Comparative
effectiveness of patient education methods for type 2 diabetes:
a randomized controlled trial. Arch Intern Med 2011;171:2001–10.

7. Davies MJ, Heller S, Skinner TC, et al., Diabetes Education and Self
Management for Ongoing and Newly Diagnosed Collaborative.
Effectiveness of the diabetes education and self management for
ongoing and newly diagnosed (DESMOND) programme for people
with newly diagnosed type 2 diabetes: cluster randomised controlled
trial. BMJ 2008;336:491–5.

8. Sturt JA, Whitlock S, Fox C, et al. Effects of the Diabetes Manual
1:1 structured education in primary care. Diabet Med
2008;25:722–31.

9. Loveman E, Frampton GK, Clegg AJ. The clinical effectiveness of
diabetes education models for type 2 diabetes: a systematic review.
Health Technol Assess 2008;12:1–116, iii.

10. Department of Health. Structured patient education in diabetes:
Report from the Patient Education Working Group. London:
Department of Health, 2005.

11. NICE (National Institute for Clinical Excellence). Guidance on the
use of patient-education models for diabetes. London: NHS, 2003.

12. NICE (National Institute for Clinical Excellence). The management of
type 2 diabetes. London: NHS, 2008.

13. National Diabetes Audit (2014). Report 1: care processes and
treatment targets. http://www.hscic.gov.uk/catalogue/PUB14970
(accessed 17 Apr 2015).

14. Peyrot M, Rubin RR. Access to diabetes self-management
education. Diabetes Educ 2008;34:90–7.

15. Health and Social Care Information centre. Quality and Outcomes
Framework. http://www.hscic.gov.uk/qof (accessed 16 Apr 2015).

16. Schünemann HJ, Guyatt GH. Commentary—goodbye M(C)ID! Hello
MID, where do you come from? Health Serv Res 2005;40:593–7.

17. Singer B, Ryff CD, Carr D, et al. Linking life histories and mental
health: a person-centered strategy. Sociol Methodol 1998;28:1–51.

18. Elliott J. Understanding narrative in social research: qualitative and
quantitative approaches. London: Sage, 2005.

19. Lindenmeyer A, Whitlock S, Sturt J, et al. Patient engagement with a
diabetes self-management intervention. Chronic Illn 2010;6:306–16.

20. Sturt JA, Whitlock S, Hearnshaw H. Complex intervention
development for diabetes self-management. J Adv Nurs
2006;54:293–303.

21. Successful Diabetes (2015). Successful Diabetes. http://www.
successfuldiabetes.com (accessed 17 Apr 2015).

22. Alam R, Sturt J, Lall R, et al. An updated meta-analysis to assess
the effectiveness of psychological interventions delivered by
psychological specialists and generalist clinicians on glycaemic
control and on psychological status. Patient Educ Couns
2009;75:25–36.

23. McNeely MJ, Boyko EJ. Type 2 diabetes prevalence in Asian
Americans: results of a national health survey. Diabetes Care
2004;27:66–9.

Huxley C, et al. BMJ Open 2015;5:e008781. doi:10.1136/bmjopen-2015-008781 9

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008781 on 2 N

ovem
ber 2015. D

ow
nloaded from

 

http://twitter.com/jackie_sturt
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.diabetes.org
http://www.diabetes.org.uk/supported-self-management
http://www.diabetes.org.uk/supported-self-management
http://www.diabetes.org.uk/supported-self-management
http://www.diabetes.org.uk/supported-self-management
http://www.diabetesaustralia.com.au
http://www.diabetesaustralia.com.au
http://www.idf.org
http://dx.doi.org/10.1111/j.1464-5491.2006.01906.x
http://dx.doi.org/10.1001/archinternmed.2011.507
http://dx.doi.org/10.1136/bmj.39474.922025.BE
http://dx.doi.org/10.1111/j.1464-5491.2008.02451.x
http://dx.doi.org/10.3310/hta12090
http://www.hscic.gov.uk/catalogue/PUB14970
http://dx.doi.org/10.1177/0145721707312399
http://www.hscic.gov.uk/qof
http://dx.doi.org/10.1111/j.1475-6773.2005.00374.x
http://dx.doi.org/10.1111/0081-1750.00041
http://dx.doi.org/10.1177/1742395310382798
http://dx.doi.org/10.1111/j.1365-2648.2006.03819.x
http://www.successfuldiabetes.com
http://www.successfuldiabetes.com
http://dx.doi.org/10.1016/j.pec.2008.08.026
http://dx.doi.org/10.2337/diacare.27.1.66
http://bmjopen.bmj.com/


24. Lin EH, Katon W, Von Korff M, et al. Relationship of depression and
diabetes self-care, medication adherence, and preventive care.
Diabetes Care 2004;27:2154–60.

25. Zagarins SE, Allen NA, Garb JL, et al. Improvement in glycemic
control following a diabetes education intervention is associated with
change in diabetes distress but not change in depressive symptoms.
J Behav Med 2012;35:299–304.

26. Kirk JK, Graves DE, Craven TE, et al. Restricted-carbohydrate diets
in patients with type 2 diabetes: a meta-analysis. J Am Diet Assoc
2008;108:91–100.

27. Thompson C, McCaughan D, Cullum N, et al. The accessibility of
research-based knowledge for nurses in United Kingdom acute care
settings. J Adv Nurs 2001;36:11–22.

28. Thompson C, McCaughan D, Cullum N, et al. Research information
in nurses’ clinical decision-making: what is useful? J Adv Nurs
2001;36:376–88.

29. Kazdin AE. Evidence-based treatment and practice: new
opportunities to bridge clinical research and practice, enhance the
knowledge base, and improve patient care. Am Psychol
2008;63:146.

30. Thompson C. Clinical experience as evidence in evidence-based
practice. J Adv Nurs 2003;43:230–7.

31. Charles C, Gafni A, Whelan T. Decision-making in the physician–
patient encounter: revisiting the shared treatment decision-making
model. Soc Sci Med 1999;49:651–61.

32. Choudhry NK, Fletcher RH, Soumerai SB. Systematic review: the
relationship between clinical experience and quality of health care.
Ann Intern Med 2005;142:260–73.

33. Elstein AS, Schwarz A. Clinical problem solving and diagnostic
decision making: selective review of the cognitive literature. BMJ
2002;324:729–32.

34. Department for Communities and Local Government. English indices
of deprivation. 2010. https://www.gov.uk/government/statistics/
english-indices-of-deprivation-2010

35. Evans JM, Newton RW, Ruta DA, et al. Socio-economic status,
obesity and prevalence of type 1 and type 2 diabetes mellitus.
Diabet Med 2000;17:478–80.

36. Rothman RL, DeWalt DA, Malone R, et al. Influence of patient
literacy on the effectiveness of a primary care–based diabetes
disease management program. JAMA 2004;292:1711–16.

37. Lloyd CE, Sturt J, Johnson M, et al. Development of alternative
methods of data collection in South Asians with type 2 diabetes.
Diabet Med 2008;25:455–62.

38. Norris SL, Lau J, Smith SJ, et al. Self-management education for
adults with type 2 diabetes: a meta-analysis of the effect on
glycemic control. Diabetes Care 2002;25:1159–71.

39. Sturt J, Hearnshaw H, Wakelin M. Validity and reliability of the
DMSES UK: a measure of self-efficacy for type 2
diabetes self-management. Prim Health Care Res Dev
2010;11:374–81.

40. Malanda UL, Bot SD, Kostense PJ, et al. Effects of self-monitoring
of glucose in non-insulin treated patients with type 2 diabetes:
design of the IN CONTROL-trial. BMC Fam Pract 2009;10:26.

41. Welch G, Weinger K, Anderson B, et al. Responsiveness of the
problem areas in diabetes (PAID) questionnaire. Diabet Med
2003;20:69–72.

42. Puhan MA, Frey M, Büchi S, et al. The minimal important difference
of the hospital anxiety and depression scale in patients with chronic
obstructive pulmonary disease. Health Qual Life Outcomes
2008;6:46.

43. Zigmond A, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983;67:361–70.

44. Bjelland I, Dahl AA, Haug TT, et al. The validity of the Hospital
Anxiety and Depression Scale: an updated literature review.
J Psychosom Res 2002;52:69–77.

45. Lloyd CE, Dyer PH, Barnett AH. Prevalence of symptoms of
depression and anxiety in a diabetes clinic population. Diabet Med
2000;17:198–202.

46. Diabetes UK. Monitoring your diabetes: testing. 2012a. https://www.
diabetes.org.uk/Guide-to-diabetes/Monitoring/Testing/

47. Stevens J, Truesdale KP, McClain JE, et al. The definition of weight
maintenance. Int J Obes (Lond) 2006;30:391–9.

48. Diabetes UK. Can diabetes be prevented? 2012b. http://www.
diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/
Can-diabetes-be-prevented/ (accessed 17 Apr 2015).

49. Langenberg C, Sharp SJ, Schulze MB, InterAct Consortium.
Long-term risk of incident type 2 diabetes and measures of overall
and regional obesity: the EPIC-InterAct case-cohort study. PLoS
Med 2012;9:e1001230.

50. Lean ME, Han TS, Morrison CE. Waist circumference as a measure
for indicating need for weight management. BMJ 1995;311:
158–61.

51. Tudor-Locke C, Hatano Y, Pangrazi RP, et al. Revisiting “How Many
Steps are Enough?”. Med Sci Sports Exerc 2008;40:S537.

52. Miller WR, Rollnick S. Motivational interviewing: helping people
change. New York: Guilford Press, 2012.

10 Huxley C, et al. BMJ Open 2015;5:e008781. doi:10.1136/bmjopen-2015-008781

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008781 on 2 N

ovem
ber 2015. D

ow
nloaded from

 

http://dx.doi.org/10.2337/diacare.27.9.2154
http://dx.doi.org/10.1007/s10865-011-9359-z
http://dx.doi.org/10.1016/j.jada.2007.10.003
http://dx.doi.org/10.1046/j.1365-2648.2001.01938.x
http://dx.doi.org/10.1046/j.1365-2648.2001.01985.x
http://dx.doi.org/10.1037/0003-066X.63.3.146
http://dx.doi.org/10.1046/j.1365-2648.2003.02705.x
http://dx.doi.org/10.1016/S0277-9536(99)00145-8
http://dx.doi.org/10.7326/0003-4819-142-4-200502150-00008
http://dx.doi.org/10.1136/bmj.324.7339.729
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2010
http://dx.doi.org/10.1046/j.1464-5491.2000.00309.x
http://dx.doi.org/10.1001/jama.292.14.1711
http://dx.doi.org/10.1111/j.1464-5491.2008.02401.x
http://dx.doi.org/10.2337/diacare.25.7.1159
http://dx.doi.org/10.1017/S1463423610000101
http://dx.doi.org/10.1186/1471-2296-10-26
http://dx.doi.org/10.1046/j.1464-5491.2003.00832.x
http://dx.doi.org/10.1186/1477-7525-6-46
http://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://dx.doi.org/10.1016/S0022-3999(01)00296-3
http://dx.doi.org/10.1046/j.1464-5491.2000.00260.x
https://www.diabetes.org.uk/Guide-to-diabetes/Monitoring/Testing/
https://www.diabetes.org.uk/Guide-to-diabetes/Monitoring/Testing/
https://www.diabetes.org.uk/Guide-to-diabetes/Monitoring/Testing/
https://www.diabetes.org.uk/Guide-to-diabetes/Monitoring/Testing/
http://dx.doi.org/10.1038/sj.ijo.0803175
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://www.diabetes.org.uk/Guide-to-diabetes/What-is-diabetes/Can-diabetes-be-prevented/
http://dx.doi.org/10.1371/journal.pmed.1001230
http://dx.doi.org/10.1371/journal.pmed.1001230
http://dx.doi.org/10.1136/bmj.311.6998.158
http://dx.doi.org/10.1249/MSS.0b013e31817c7133
http://bmjopen.bmj.com/

	Is it possible to predict improved diabetes outcomes following diabetes self-management education: a mixed-methods longitudinal design
	Abstract
	Introduction
	Methods
	Design
	The DSME intervention
	Participants
	Procedures
	Outcome assessment framework
	Methods of predicting outcome

	Results
	Researcher predictions (pilot)
	DMF predictions
	Accuracy per patient
	Accuracy per outcome

	Discussion
	Summary of main findings
	Strengths and limitations of the study
	Comparison with wider literature

	Conclusions
	References


