
INTRODUCTION
Around half of individuals with 
type 2 diabetes (T2D) have persistent 
suboptimal glycaemic control despite 
evidence-based pathways based on national 
guidance.1–3 Psychological factors, such as 
depressive symptoms and diabetes-specific 
fears, are common in T2D and associated 
with reduced self-management.4,5 
Addressing these psychological barriers 
could lead to improvement in glycaemic 
control.

Common psychological interventions 
include motivational interviewing (MI)6 and 
cognitive behaviour therapy (CBT).7,8 Recent 
randomised controlled trials (RCTs) suggest 
that the effect of low-intensity psychological 
interventions on glycaemic control is lower 
than reported in systematic reviews.9–11

One of the roles of the practice nurse 
is to support diabetes self-management. 
Hospital diabetes specialist nurses can 
be trained to competently deliver MI 
and basic CBT skills with improvement 
in glycaemic control in type 1 diabetes,12 
and psychological interventions could be 
delivered by nurses in research settings.13 
In this study a package of six psychological 
skill sets for T2D, Diabetes-6 (D6), were 
defined, of similar intensity to low-level 
psychological treatments for common 
mental disorders in the NHS.14 This study 
investigated whether training practice 

nurses in D6 skills was associated with 
increased competency when compared 
with nurses who had not received the 
training in a cluster RCT. The study further 
investigated whether the D6 intervention 
was more effective than standard care in 
improving suboptimal glycaemic control in 
people with T2D over a period of 18 months; 
in improving secondary outcomes (such as 
lipids, depressive symptoms); and if it was 
cost-effective. 

METHOD
Trial design
Diabetes-6 was a pragmatic parallel 
two-arm cluster RCT with an 18-month 
follow-up. GP practices with ≥6000 patients 
registered in the Lambeth, Southwark, 
Lewisham, Wandsworth, and Bexley Clinical 
Commissioning Groups (representing 
a resident population of 1.43 million), 
were invited to participate if they had a 
practice nurse delivering diabetes care. 
Recruitment of patients began after each 
practice consented to randomisation. 
Randomisation of clusters was conducted 
in two phases as recruitment of practices 
and patients had slowed down following 
the organisational uncertainties preceding 
the implementation of the Health and 
Social Care Act 2012. This act reorganised 
the NHS in the UK, dismantling current 
organisational structures and creating 
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new ones for funding, management, 
accountability, and regulation.

Patients
Inclusion criteria were: adults aged 
18–79 years; a duration of T2D for ≥2 years; 
persistent suboptimal glycaemic control 
defined as International Federation of Clinical 
Chemistry (IFCC) HbA1c ≥69.4 mmol/mol 
(National Glycohemoglobin Standardization 
Program [NGSP] 8.5%) on two occasions, 
at least once in the preceding 18 months 
and the second one at recruitment, while 
on at least two oral diabetes medication 
(metformin and one other); and/or 
requiring insulin therapy to ensure that 
efforts to optimise medical care had been 
offered to the patient in line with national 
guidance.15 The IFCC HbA1c was lowered to 
≥64.0 mmol/ mol (NGSP 8.0%) in Phase 2 to 
increase recruitment. 

Exclusion criteria were: severe mental 
disorders; terminal illnesses and end-stage 
diabetes complications; morbid obesity (body 
mass index (BMI) >40 kg/m2 in Phase 1 and 
>50 kg/m2 in Phase 2); non-ambulatory; 
no phone/internet access; non-English-
speaking; and receiving psychological 
treatment elsewhere. Patients who had 
Patient Health Questionnaire-9 (PHQ-9) 
depressive scores >20 were excluded if they 
had psychotic depression or active suicidal 
ideation.16 

Baseline measures
Baselines measurements before 
randomisation were: age, sex, self-
reported ethnicity, occupation, employment 
status, and smoking status. Complication 
status included: neuropathic ulcer risk 
by perception of 10 g monofilament; 

retinopathy coding of the most recent 
annual standardised digital retinal 
photography; nephropathy using the urinary 
albumin:creatinine ratio (ACR); and history 
of macrovascular complications. 

Randomisation
Randomisation of practices (unit of cluster) 
was conducted by an independent 
statistician using a random number 
generator to assign equal numbers of 
practices to each arm at each phase. For 
allocation concealment, an independent 
manager held the randomisation list in a 
password-locked computer.

Intervention
Group 1: standard care.  The nurse 
delivered diabetes care in both groups 
as recommended by national guidance, 
which included diabetes self-management 
education, monitoring of biomedical status, 
and giving clinical information and advice.15 
To control for attention, standard-care 
nurses offered the same number of sessions 
as D6. This consisted of 12 sessions, each 
30 minutes in duration, over 12 months. 
The sessions were held in routine primary 
care clinics and audiorecorded. 

Group 2: standard care plus 
Diabetes-6.  The theory underlying MI is 
that the patient’s state of ambivalence 
(resistance versus willingness to make 
lifestyle changes) is the core psychological 
construct that requires addressing.6 
MI is a directive, counselling style that 
encourages patients to change behaviours 
using collaborative, non-judgemental, and 
affirming communications. The theory 
underlying CBT is that barriers to diabetes 
self-management are maintained by; 
unhelpful thoughts, for example, ‘if I can’t 
cure diabetes, what’s the point?’; unhelpful 
behaviours, such as missing insulin doses; 
and distressing emotions, for example, 
low mood/anxiety when seeing a high 
blood glucose reading.17,18 Identifying and 
challenging these cognitive barriers are 
effective in changing behaviours.19

The D6 nurses were trained to integrate 
diabetes care with six skills drawn from 
MI and CBT, using a Diabetes-6 manual 
(see https://www.kcl.ac.uk/ioppn/depts/
pm/people/acaprof/d6-supplementary-
material-for-upload-to-kcl.pdf or contact 
authors for further information), as follows: 

•	 active listening; 

•	 managing resistance; 

•	 directing change; 

How this fits in
The evidence that low-intensity 
psychological interventions to support 
self-management in people with poorly 
controlled type 2 diabetes (T2D) in the 
primary care setting is limited. It is 
not known whether practice nurses 
can be trained to deliver low-intensity 
psychological treatments to support 
self-management in T2D. Training on 
low-intensity psychological interventions 
based on motivational interviewing 
and basic cognitive behaviour therapy 
led to basic proficiency in these skills 
but this was not maintained. Offering 
more sessions with practice nurses to 
support self-management in people with 
persistent hyperglycaemia does not lead to 
improvement in glycaemic control in T2D.
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•	 supporting self-efficacy; 

•	 addressing health beliefs; and

•	  shaping behaviours. 

The nurses offered the same number 
of sessions for the D6 group as the 
standard care group. This consisted of 12 
sessions, each 30 minutes in duration, 
over 12 months. The sessions were 
held in routine primary care clinics and 
audiorecorded.

The Motivational Interviewing Treatment 
Integrity (MITI) Scale (version 3.1.1)20 

and Behaviour Change Counselling 
Index (BECCI)21 were used to compare 
competencies in both groups. The middle 
20 minutes of sessions were rated by 
two independent psychologists trained in 
MITI, and BECCI was rated by a clinical 
psychologist, blind to treatment allocation.

Outcomes
The follow-up was reduced from 24 months 

All GP practices with list size >6000 in Lambeth,
Southwark, Lewisham, Bexley, and Wandsworth

invited to participate (n = 116)

Phase 1 practice recruitment:
1 Jun 2010–30 Sep 2010

Phase 2 practice recruitment:
1 Oct 2010–29 Apr 2011

Phase 1 participant recruitment:
1 Sep 2010–29 Jul 2011

Phase 2 participant recruitment:
1 Mar 2011–31 Oct 2011

Practices refused or were
unable to participate or did

not reply (n = 90)

Practices dropping out (n = 2)

Practices consenting to
participate (n = 26)

Practices participating
(n = 24)

Patients pre-screened for
eligibility (n = 995)

Patients assessed for
eligibility (n = 451)

Cluster randomisation
24 practices, 334 patients

Standard care
12 practices, 170 patients

D6
12 practices, 164 patients

Phase 1 randomisation: 29 Oct 2010
Phase 2 randomisation: 27 May 2011

Patients excluded due to
ineligibility (n = 117)
•  No baseline HbA1c (n = 31)
•  Phase 1 HbA1c 
    <69.4 mmol/mol (n = 67)
•  BMI >50 kg/m2 (n = 5)
•  Practice withdrew/patient
    not seen (n = 14)

Practices lost to follow-up
 (n = 0)

Patients without HbA1c
measurement at either

follow-up
 (n = 56)

Practices lost to follow-up
 (n = 1)

Patients without HbA1c
measurement at either

follow-up
 (n = 47)

Number of
sessions
attended: n
 0: 18
 1: 4
 2: 8
 3: 6
 4: 5
 5: 7
 6: 6
 7: 5
 8: 8
 9: 11
 10: 9
 11: 10
 12: 42

Number of
sessions
attended: n
 0:  11
 1: 5
 2: 9
 3: 4
 4: 0
 5: 6
 6: 3
 7: 2
 8: 5
 9: 10
 10: 7
 11: 13
 12: 46

Intention-to-treat analysis
included:
•  12 practices, 114 patients
 •  109 patients with 
      HbA1c measurement at 
     18 months
 •  5 patients with HbA1c
     measurement only at
     15 months

Intention-to-treat analysis
included:
•  11 practices, 117 patients
 •  110 patients with 
      HbA1c measurement at 
     18 months
 •  7 patients with HbA1c
     measurement only at
     15 months

Figure 1. Diabetes-6 study flow chart.
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to 18 months secondary to the delays in 
recruitment. The primary outcome was 
a change in HbA1c (mmol/mol) from 
cluster randomisation to 18 months 
measured centrally, at King’s College 
Hospital NHS Foundation Trust, by affinity 
chromatography (Primus Ultra2). If the 
study HbA1c were missing at 18 months, 
the 15-month HbA1c test results were 
included as this clinically overlaps with 
the 3-month window for 18-month 
HbA1c measurement. The secondary 
outcomes were changes in: systolic and 
diastolic blood pressure measured using 
an electronic sphygmomanometer; BMI, 
and waist circumference measurements; 
depressive symptoms using the PHQ- 9;16 
alcoholism using the Alcohol Use Disorders 
Identification Test (AUDIT);22 diabetes-specific 
psychological burden using the Diabetes 
Distress Scale;23 and cost-effectiveness.24,25 

A fasting blood sample was used for HbA1c 
measurements, total cholesterol, and 
triglycerides.

Sample size
An IFCC HbA1c 10.9 mmol/mol (NGSP 
HbA1c 1%) difference in D6 compared with 
standard care was the minimal clinically 
significant reduction at 18 months, 
considering that standard care may 
produce a 2.2 mmol/mol (NGSP HbA1c 
0.2%) reduction in HbA1c (equivalent to a 
moderate effect size of d = 0.55). Assuming 
20% dropout, 360 patients were required to 
achieve 80% power at a two-sided a-level 
of 5%, with 20 practices with 18 patients 
each per arm. Two practices per arm were 
assumed to drop out, thus requiring 24 
practices with a total patient sample of 
n = 432 (24 × 18) patients. After adjusting 
for clustering by practice (clustering intra-
correlation coefficient [ICC] = 0.05) and an 
inflation factor of 1.7, the final required 
sample size was n = 138 (81 × 1.7) patients 
per arm. 

Out of 334 patients recruited, 231 had 
at least one follow-up in 24 clusters. The 
average cluster size was therefore 10 
patients per cluster, smaller than the 
assumed size of 15 patients per cluster 
with a post-hoc power of 77% at two-sided 
a-level of 5%.26

Statistical analysis
Data were analysed using Stata 13. The 
sample characteristics were described 
as means (standard deviation [SD]) or as 
proportions (percentage). A comparison 
of patient list size and Index of Multiple 
Deprivation (IMD) 2010 rank score by 
practices that participated versus those 

Table 1. Baseline characteristics of participants randomly assigned to 
receive D6 or standard care, N = 334
			   D6	 Standard care	  
Variablea			   (N = 164)	 (N = 170)		  Total

Age, mean, years (SD)	 59.0 (11.1)	 58.9 (11.4)	 58.9 (11.2)

Sex, 	 Male	 82 (50.0)	 81 (47.7)	 163 (48.8) 
n (%) 	 Female	 82 (50.0)	 89 (52.4)	 171 (51.2)

Ethnicity, 	 White	 60 (36.8)	 74 (43.8)	 134 (40.4) 
n (%)	 African/Caribbean	 81 (49.7)	 62 (36.7)	 143 (43.1) 
	 Asian/other	 22 (13.5)	 33 (19.5)	 55 (16.6)

Relationship	 Married or cohabiting	 82 (50.3)	 89 (52.7)	 171 (51.5) 
status, n (%)	 Separated/divorced/widowed	 52 (31.9)	 45 (26.6)	 97 (29.2) 
	 Single	 29 (17.8)	 35 (20.7)	 64 (19.3)

Education level, 	 A-level or higher	 47 (29.2)	 43 (25.8)	 90 (27.4) 
n (%)	 O-level or GCSE equivalent	 68 (42.2)	 48 (28.7)	 116 (35.4) 
 	  No formal qualifications	 46 (28.6)	 76 (45.5)	 122 (37.2)

Employment, 	Yesb	 69 (42.1)	 70 (41.2)	 139 (41.6) 
n (%) 	 Noc	 95 (57.9)	 100 (58.8)	 195 (58.4)

Borough, 	 Lambeth	 83 (50.6)	 42 (24.7)	 125 (37.4) 
n (%)	 Southwark	 25 (15.2)	 40 (23.5)	 65 (19.5) 
   	 Lewisham	 19 (11.6)	 52 (30.6)	 71 (21.3) 
   	 Wandsworth	 37 (22.6)	 24 (14.1)	 61 (18.3) 
   	 Bexley	 0 (0.0)	 12 (7.1)	 12 (3.6)

Diabetes duration, years (IQR)	 10 (7–13)	 9 (5–12)	 9 (6–12)

HbA1c, mmol/mol (SD)	 81.0 (17.1)	 80.1 (19.1)	 80.5 (18.1)

Body mass index, kg/m2 (SD)	 32.0 (5.6)	 31.9 (6.6)	 31.9 (6.1)

Systolic blood pressure, mm/Hg (SD)	 135.2 (16.9)	 133.2 (17.3)	 134.2 (17.1)

Diastolic blood pressure, mm/Hg (SD)	 79.5 (9.8)	 79.0 (10.3)	 79.2 (10.1)

Total cholesterol, mmol/L (SD)	 4.3 (1.1)	 4.2 (1.2)	 4.2 (1.2)

Fasting triglycerides, mmol/L (SD)	 1.7 (1.2)	 1.7 (1.3)	 1.7 (1.3)

Taking insulin,	 Yes	 75 (46.3)	 66 (39.8)	 141 (43.0) 
n (%)	 No	 87 (53.7)	 100 (60.3)	 187 (57.0)

Any retinopathy,	 Yes	 59 (35.9)	 65 (38.2)	 124 (37.1) 
n (%) 	  No	 105 (64.0)	 105 (61.8)	 210 (62.9)

Albumin:creatinine ratio,	 Negative	 65 (59.1)	 83 (69.8)	 148 (64.6) 
n (%) 	  Positive	 45 (40.9)	 36 (30.3)	 81 (35.4)

Protein:creatinine ratio, 	 Negative	 33 (76.7)	 17 (77.3)	 50 (76.9) 
n (%) 	  Positive	 10 (23.3)	 5 (22.7)	 15 (23.1)

Foot ulcers, 	 Yes	 9 (5.6)	 12 (7.1)	 21 (6.4) 
n (%) 	  No	 152 (94.4)	 157 (92.9)	 309 (93.6)

Macrovascular disease, 	 Yes	 61 (37.2)	 55 (32.4)	 116 (34.7) 
n (%) 	  No	 103 (62.8)	 115 (67.7)	 218 (65.3)

Patient Health Questionnaire-9 score, n (%) 	 		   
  ≥10		  31 (20.4)	 35 (22.4)	 66 (21.4) 
  <10		  121 (79.6)	 121 (77.6)	 242 (78.6)

Diabetes Distress Scale (mean item score) 	 2.1 (1.7–2.7)	 2.0 (1.6–2.7)	 2.1 (1.6–2.7)

aValues missing for age (n = 1), ethnicity (n = 2), relationship status (n = 2), education level (n = 6), diabetes 

duration (n = 20), body mass index (n = 5), systolic blood pressure (n = 25), diastolic blood pressure (n = 26), 

HbA1c (n = 1), total cholesterol (n = 53), fasting triglycerides (n = 58), insulin (n = 6), albumin:creatinine ratio 

(n = 105), protein:creatinine ratio (n = 269), foot ulcers (n = 4), Patient Health Questionnaire-9 (n = 26), Diabetes 

Distress Scale (n = 27). bYes = full-time, part-time, student, or self-employed; cNo = retired/unemployed/not 

seeking employment. D6 = Diabetes-6. IQR = interquartile range. SD = standard deviation.
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that did not was conducted using Student’s 
t-test. The IMD 2010 score is a composite 
index of relative deprivation at a small 
area level, based on seven domains of 
deprivation: income; employment; health 
deprivation and disability; education, skills, 
and training; barriers to housing and 
services; crime and disorder; and living 
environment.27 A linear mixed-effects 
model estimated group differences in 
HbA1c levels between D6 and standard-
care groups at 18 months. ‘Nurse’ was 
included as a random effect as the unit of 
randomisation. Secondary outcomes were 
also analysed using linear mixed models to 
estimate group differences at 18 months. 

Twenty-nine participants with an 
HbA1c <64 mmol/mol were mistakenly 
recruited because of coding errors by 
the research team during assessment 
of eligibility, and this mistake was only 
discovered after randomisation. Therefore, 
they were retained for the intention-to-
treat (ITT) analysis A sensitivity analysis was 
performed by including a binary covariate 
of this protocol violation using maximum 
likelihood under the missing-at-random 
assumption. Sensitivity to missingness in 
HbA1c was assessed by investigating and 
including predictors of missingness in the 
model and by using multiple imputation for 
the missing values of HbA1c.

Further details of the protocol, including 
the economic evaluation, can be found 
at https://www.kcl.ac.uk/ioppn/depts/
pm/people/acaprof/d6-supplementary-
material-for-upload-to-kcl.pdf.

RESULTS
Out of 116 invited practices, 26 agreed to 
participate and two dropped out before 
randomisation (Figure 1), providing 
995 potentially eligible participants. A 
breakdown of patients attending each 
practice and primary outcome follow-up 
rates by group is available from the authors. 
Of the 451 who consented for eligibility, 334 
were recruited. Twelve practice clusters 
were randomly assigned to standard care 
(n = 170 participants) and 12 to standard 
care plus D6 (n = 164). One D6 practice 
dropped out after randomisation, before 
the nurse received the training, and before 
all patients were recruited (those who 
consented remained in the ITT analysis). 
Invited practices that participated (n = 24) 
compared with those that did not (n = 89) 
had higher mean patient list sizes (12 180 
[SD 5099] versus 10 091 [SD 3894] 
respectively, P = 0.03) but no difference in 
IMD score (10 049 [SD 6910] versus 12 441 
[SD 7785], P = 0.17). Table 1 presents the 
baseline characteristics of the sample. 

The mean number of sessions attended 
was 7.42 (SD 4.4) and 8.20 (SD 4.4) in the 
standard-care and D6 groups, respectively. 

Primary outcome data at 18-month 
follow-up were collected for 219 (65.6%) 
participants and a further 12 had 15-month 
HbA1c data, providing results for 231 
participants. There was a non-significantly 
larger proportion with missing HbA1c at 
18 months in the standard-care group 
compared with D6 group (35.9%, n = 616, 
versus 32.9% n = 54, respectively) and more 
likely to be African/Caribbean or Asian/other 
ethnicity. A comparison of missingness of 
HbA1c results at 18 months is available 
at https://www.kcl.ac.uk/ioppn/depts/
pm/people/acaprof/d6-supplementary-
material-for-upload-to-kcl.pdf. In the ITT 
analysis, there was no significant difference 
in mean HbA1c at follow-up in the D6 
group compared with the standard-care 
group (mean difference –0.79 mmol/ mol, 
95% CI = –5.75 to 4.18 (Table 2). The ICC 
for the clustering effect of ‘nurse’ was 
0.02 (95% CI = 0.001 to 0.37). Linear mixed 
models showed no significant effects of the 
intervention on the secondary outcomes 
including BMI, blood pressure, fasting 
triglyceride, or psychological distress 
(Table 2).

Results were similar for the sensitivity 

Table 2. Results from primary and secondary outcomes: intention-to-
treat analysis

	 Participants with	 Participants with	 Mean 
Measured variable for	 baseline	 measurements	 difference: D6 versus  
outcome at 18 months	 measurements, n	 at 18 months, n	 standard care (95% CI)

Primary	  	 	   
  HbA1ca (mmol/mol)	 332	 231	 –0.79 (–5.75 to 4.18)

Secondary	 		   
  Body mass indexa (kg/m2)	 329	 152	 –0.08 (–1.12 to 0.97) 
  Total cholesterola  (mmol/L)	 281	 140	 –0.08 (–0.42 to 0.27) 
  Systolic blood pressurea (mm/Hg)	 309	 198	 –1.35 (–6.85 to 4.14) 
  Diastolic blood pressurea (mm/Hg)	 308	 198	 1.22 (–1.87 to 4.32) 
  Fasting triglyceridesb (mmol/L)	 276	 135	 0.02 (–0.22 to 0.26) 
  Patient Health Questionnaire-9	 308	 114 	 –0.18 (–1.30 to 0.94) 
  Scorec

aEstimates based on linear combination from linear mixed-effects model with fixed effects of time (15 or 

18 months), an interaction between time and randomisation group, randomisation phase, borough and baseline 

values of the outcome, a random effect for GP practice nurse clustering and with unstructured covariance matrix 

to account for dependency of repeated observations. bEstimates based on linear combination from linear mixed-

effects model with fixed effects of time (15 months or 18 months), an interaction between time and randomisation 

group, randomisation phase, borough and baseline values of the outcome, a random effect for GP practice nurse 

clustering and with independent covariance structure due to convergence issues when estimating non-zero 

covariances. cCollected at 18 months only. Estimates based on linear combination from linear mixed model with 

fixed effects of randomisation phase, borough, baseline value, and random within-cluster effect of nurse with 

unstructured covariance matrix to account for dependency of repeated observations. CI = confidence interval. 

D6 = Diabetes-6.
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analyses when: using practice as the 
clustering variable in place of ‘nurse’ as 
cluster; including a binary covariate for 
the 29 participants with baseline HbA1c 
<64 mmol/mol; including ethnicity and 
history of stroke as predictor of missingness 
at follow-up; or using multiple imputation 
to account for missingness in HbA1c. There 
was no evidence of an association between 
the number of D6 sessions attended and 
HbA1c at 18 months within the D6 group 
(–0.44 mmol/mol per additional session 
attended, 95% CI = –1.28 to 0.41). 

Intervention costs were higher in the D6 
group (mean difference £276, 95% CI = 225 
to 327) (Table 3) due to greater training 
costs but there were no differences in 
mean total health and social care costs, 
including intervention costs, with discounting 
for non-intervention costs (adjusted mean 
difference £150, 95% CI = –34 to 333) or 
quality-adjusted life year (QALY) gains at 
18 months. Supplementary data from the 
economic evaluation can be found at https://
www.kcl.ac.uk/ioppn/depts/pm/people/
acaprof/d6-supplementary-material-for-
upload-to-kcl.pdf.

The inter-rater reliability for the MITI 
global domains of spirit and empathy was 
0.87 and 0.91 respectively so both sets 
of ratings were combined and the mean 
scores for each domain were derived. The 
researchers rated 69 sessions (4.0% of all 

available recordings) for fidelity from 33 out 
of 164 and 36 out of 170 patients from the 
D6 and standard-care groups respectively 
(Table 4). The level of competency in the D6 
group was below the beginner proficiency 
level in all the scales for MI and BECCI. 
Except for a slightly higher proportion 
of open questions in D6, and a slightly 
larger reflection/question ratio in standard 
care, there were no statistically significant 
differences in the remaining mean MI 
domain scores or BECCI scores. 

There were 43 serious adverse events: 
cardiovascular (n = 13); injury (n = 5); cancer 
(n = 4); infection (n = 5); diabetes-related 
(n = 3); psychiatric (n = 2); and other (n = 11), 
reported after 18 months for 38 different 
participants (D6: n = 14; standard care: 
n = 24) and two deaths from cancer. There 
were no differences in total number of 
serious adverse events between the groups, 
or between each type of serious adverse 
event using a c2 test, or Fisher’s exact test 
where counts were low. 

DISCUSSION
Summary 
Training nurses in MI and basic CBT to 
support self-management did not lead 
to improvements in glycaemic control, or 
any other secondary outcomes, in people 
with T2D and persistent hyperglycaemia 
compared with attention control at 

Table 3. Mean costs (for the previous 6 months, £ sterling, 2011/2012 prices), SF-12-based utility scores and 
QALY gains at baseline and/or 18 months

	 D6	 Standard care

Costs at baseline	 Valid, n	 Mean, £	 SD	 Valid, n	 Mean, £	 SD	 UMDa	 95% CI	 AMDb	 95% CIa

  Health and social care costs	 157	 847	 847	 161	 976	 760	 –129	 –301 to 44	 –96	 –293 to 101

Costs at 18 months 
  Health and social care 	 133	 707	 579	 137	 793	 558	 –85	 –252 to 81	 –71	 –242 to 100 
  costs, excluding intervention, without discounting 											         
  Health and social costs, excluding intervention, 	 133	 684	 560	 137	 766	 540	 –82	 –243 to 78	 –69	 –234 to96 
  with discounting 
  Intervention costs	 121	 451	 99	 139	 167	 100	 285	 240 to 329	 276	 225 to 327 
  Health and social care costs, including intervention	 92	 1184	 572	 107	 1025	 573	 159	 –39 to 357	 150	 –34 to 333 
  costs, with discounting for non-intervention costs

SF-12-based utility scores at baseline 
  Utility	 157	 0.75	 0.16	 159	 0.74	 0.16	 0.01	 –0.03 to 0.04	 0.01	 –0.03 to 0.05

SF-12-based utility scores and QALY gains at 18 months 
  Utility	 60	 0.79	 0.13	 53	 0.75	 0.13	 0.04	 –0.01 to 0.08	 0.01	 –0.03 to 0.06 
  QALY gain since baseline, without discounting	 58	 1.15	 0.20	 48	 1.11	 0.18	 0.03	 –0.04 to 0.10	 0.01	 0.03 to 0.05 
  QALY gain since baseline, with discounting and 	 58	 0.37	 0.06	 48	 0.36	 0.06	 0.01	 –0.01 to 0.03	 0.00	 –0.01 to 0.02 
  interpolation to match 6-month period for cost data	 									       

aIntervention minus control. Comparisons include clustering for nurse. bIntervention minus control. Cost comparisons account for clustering for nurse plus covariates for baseline 

cost, age, sex, marital status, ethnicity, duration of diabetes, and baseline utility. QALY comparisons account for clustering for nurse plus covariates for age, sex, marital status, 

ethnicity, duration of diabetes, and baseline utility. SF-12 = Short Form-12. QALY = quality-adjusted life year. D6 = Diabetes-6. AMD = adjusted mean difference. CI = confidence 

interval. SD = standard deviation. UMD = unadjusted mean difference.
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18 months from randomisation. Further, 
it was unlikely to be cost-effective and 
the increased contact with standard-care 
nurses did not improve glycaemic control. 

Strengths and limitations
This was a pragmatic design set in real-
world, inner-city primary care, representing 
the ethnic and social diversity of people 
with T2D.28 Only a few other RCTs had 
achieved similar ethnicity distributions.29–35 
This was a high-risk group for diabetes 
complications. A cluster design was 
selected to reduce contamination of 
the intervention in the control group. 
Contamination is the process whereby an 
intervention intended for members of the 
trial (intervention or treatment) arm of a 
study is received by members of another 
(control) arm leading to a risk of under-
estimation of the effect.36 The researchers 
assessed contamination by comparing 
the competencies in the intervention 
and control group. The hypothesis was 
that the control group would have lower 
competencies than the D6 group. As both 
groups had similar and borderline beginner 
proficiency competencies, which is probably 
the pre-training level of competency, the 
study concluded that contamination was 
unlikely. The researchers developed a 
theoretically informed intervention and an 
evidence-based manual. Fidelity (which is 
the same measure as competency in this 
study) was measured to the intervention 
(further details available at https://www.
kcl.ac.uk/ioppn/depts/pm/people/acaprof/
d6-supplementary-material-for-upload-
to-kcl.pdf. The authors controlled for 

the non-specific effect of receiving more 
attention by D6 by offering similar numbers 
of sessions to patients randomised to 
the control group and were only slightly 
underpowered at 77% power compared 
with the 80% originally proposed. The 
upper limit of the 95% confidence interval 
of the estimated treatment effect for HbA1c 
(4.8 mmol/mol) was less than estimated 
treatment reductions in meta-analyses.37 
The comprehensive within-trial economic 
evaluation assessed all relevant health and 
social care costs. 

The limitations of D6 included a 
20% uptake of practice participation, 
despite the offer of generous backfill 
payments. The main reasons given by the 
practices when feedback was informally 
asked were the pressures to deliver 
current services with limited resources 
exacerbated by coincidental national 
restructuring of primary care services 
creating organisational uncertainty. Data 
missingness for the economic analyses 
was high; however, imputing missing data 
confirmed the lack of cost-effectiveness 
of D6. The study did not obtain sufficient 
repeated measures of HbA1c and also failed 
to achieve a minimum level of beginner 
proficiency in MI in the D6 group, and was, 
therefore, unable to conclude that MI is not 
effective in supporting self-management.

Comparison with existing literature
Though there have been over 40 RCTs in 
this field since the last review,37 only three 
had defined poor glycaemic control (HbA1c 
≥64 mmol/mol) as an inclusion criterion 
and showed no benefit from psychological 
support, and only one of these was delivered 
by nurse care managers.38–40 Recent 
pragmatic RCTs of similar interventions 
included samples with near optimal 
glycaemic control with less room for 
improvement in the primary outcome.10,11,41 
The sample in the present study had high 
sustained HbA1c levels so the researchers 
may have selected a more severe group, 
which was unsuitable for practitioners 
with lower levels of psychological skill 
competencies.29–35 

This study is one of a handful of RCTs 
to include fidelity and competency (a 
complex, laborious, and expensive process 
evaluation).42,43 On average patients 
attended only 50% of sessions in either 
group. This is a common observation in 
psychological interventions.44 However, no 
dose–response relationship was observed. 

Implications for research and practice 
There are several potential nurse, patient, 
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Table 4. Group comparison for fidelity to MI and CBT

Variable	 D6	 Standard care	 P-valuea

MI domainb	 		   
  Global spirit, mean (SD)	 3.23 (1.13)	 2.87 (0.87)	 0.14 
  Global empathy, median (IQR)	 3.00 (2.00–4.00)	 2.50 (2.00–3.00)	 0.19 
  Proportion complex reflections, mean (SD)	 0.35 (0.20)	 0.40 (0.17)	 0.25 
  Proportion open questions, mean (SD) 	 0.36 (0.17)	 0.25 (0.10)	 <0.01 
  Reflection/question ratio, median (IQR) 	 0.57 (0.47–0.72)	 0.74 (0.53–1.19)	 0.03 
  Proportion motivational interviewing	 0.58 (0.32)	 0.54 (0.28)	 0.51 
  adherent, mean (SD)

CBT skills, mean (SD)	 		   
  BECCI score	 1.33 (0.56)	 1.12 (0.55)	 0.12

aBased on result of either a t-test or Mann–Whitney U-test. bThe MITI guidance indicates that, to reach 

proficiency, a practitioner must achieve an average global spirit rating of 3.5, a reflection to question ratio of 

≥1, ≥0.5 open questions relative to all questions, ≥0.4 complex reflections relative to all reflections, and ≥0.9 MI 

adherent. BECCI = Behaviour Change Counselling Index. CBT = cognitive behaviour therapy. D6 = Diabetes-6. 

IQR = interquartile range. MI = motivational interviewing. MITI = Motivational Interviewing Treatment Integrity. 

SD = standard deviation. 
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and methodological reasons for the non-
significant effect of D6. The nurses did 
not self-select and may not have had the 
generic psychotherapist factors often 
attributed as the active ingredients in 
psychological treatments.45 D6 nurses 
had concerns about over-stepping their 
professional roles, lacked confidence, and/
or resented the extra workload.46 The low 
competencies in most MI and CBT domains 
suggest that practice nurses may need 
longer periods of training or should self-
select for generic psychotherapist skills in 
advance. The findings from this study may 
also reflect the difficulty of engaging this 
high-risk clinical group that has low levels 
of worry. Even offering more nurse support 
in the form of more frequent sessions did 
not lead to improved glycaemic control. 
In exit interviews, patients stated they 
lacked time (though the majority were not 
employed) and difficulties in establishing 
a rapport with the nurses as reasons for 
dropout (unpublished observations). One 
methodological explanation is that the 
researchers selected HbA1c, strongly 
associated to the levels of glycaemia, 
as a surrogate outcome for diabetes 
complications. However, a landmark RCT47 
and a meta-analysis of RCTs48 aimed at 
intensive glycaemic control have failed to 
consistently observe a positive effect on 
reduction of complications of diabetes or 
global mortality, and there may even be 
a negative effect of increased mortality 
when tight glycaemic control is the 
aim. Perhaps these negative findings 
represent an opportunity to focus on 

psychological interventions to improve 
other outcomes such as blood pressure, 
lipids, or a composite outcome. Another 
methodological implication is whether 
the duration of the intervention and the 
follow-up was too short. Brief psychological 
interventions are designed to be exactly that, 
with the added advantage of being cheap 
and not too demanding on the patient. 
However, patients in this study sample had 
a long history of poor self-management 
and may have needed a longer duration 
of therapy. Whether longer therapy would 
be pragmatic for funding as an RCT or in 
the NHS is to be debated but is showing 
promise for chronic depression.49 

The implication for clinical practice is that 
low-intensity psychological interventions 
delivered at low levels of competencies 
may not be as effective in supporting self-
management in individuals with T2D and 
longstanding suboptimal glycaemic control 
as previously thought.

A conceptual dilemma is that theoretical 
frameworks for MI and CBT assume that 
mental health conditions remit (alcohol 
problems, smoking, depression) and this 
assumption does not apply to T2D, which 
progressively worsens.50

The authors of this study suggest an 
urgent need to reconsider which skills, 
competencies, and workforce are the 
most effective in delivering psychological 
interventions to improve glycaemic control 
in people with T2D 51 before investing sparse 
funds into low-intensity psychological 
treatments for improving glycaemic control 
in T2D.52
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