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ABSTRACT
Objectives To evaluate the usefulness and effectiveness 
of a new structured education module for children with 
type 1 diabetes: Structured Education Reassuring Empowering Nurturing 
(SEREN) ‘Diabetes at Diagnosis’.
Design Retrospective questionnaire- based service 
evaluation.
Setting 12/14 paediatric diabetes centres across Wales 
took part.
Participants Children diagnosed with type 1 diabetes 
1 year before (pre- SEREN group) and 1 year after the 
introduction of SEREN (post- SEREN group) were selected 
using a national diabetes register.
Resource ‘Diabetes at Diagnosis’ delivers structured 
education to empower children and families with self- 
management of type 1 diabetes.
Evaluation Primary outcomes were patient- reported 
effectiveness and user- friendliness of the educational 
resources and quality of life (PedsQL). Age- appropriate 
child and parent questionnaires were provided. Clinical 
outcomes included glycated haemoglobin (HbA1c) at 6 
and 12 months, service engagement and diabetes- related 
hospital admissions in the first year.
Results 89/106 responded pre- SEREN and 108/115 post- 
SEREN, with no demographic differences at diagnosis. 
Parent scores for educational package evaluation 
significantly improved post- SEREN, with a non- significant 
trend towards improved results in children. PedsQL 
scores were similar. There was no change in HbA1c 
overall. Subgroup analyses at 12 months showed a trend 
towards a lower HbA1c in key stage 1–2 (62 vs 58 mmol/
mol, p=0.06) and increased HbA1c in key stage 3–4 (56 
vs 66 mmol/mol, p=0.009). There were no differences in 
hospital admissions or missed clinic appointments.
Conclusions This is an evaluation of the only 
standardised type 1 diabetes structured education 
programme in use for children throughout Wales. This 
module improved parent- reported outcomes and showed 
a non- significant trend towards improved usefulness in 
children, without a difference in a PedsQL scores overall. 
Ongoing evaluation of the cohort who received subsequent 
SEREN modules may show the long- term benefit of the 
programme.

INTRODUCTION
The incidence of type 1 diabetes mellitus 
(T1DM) has been relatively stable between 
2013 and 2019, at around 24.5 per 100 000, 
highest in the 10–14 years age group, with 
an overall prevalence of 196 per 100 000 in 
England and Wales.1

In 2018–2019, under 11% of children and 
young people (CYP) with T1DM achieved a 
glycated haemoglobin (HbA1c) <48 mmol/
mol (<6.5%)—the nationally defined target 
for ‘excellent’ control, and 6.9% of CYP with 
known T1DM were admitted to hospital at 
least once for a diabetes- related reason.1 Also, 
the rate of decrease in HbA1c appears slower 
in the UK, compared with other European 
countries where structured education is inte-
grated into care at diagnosis.2 3

Health education and awareness are key 
to improving management of long- term 
conditions, with established benefits of struc-
tured education programmes for diabetes in 
adults.4 5 National and international guide-
lines support diabetes education as an inte-
gral part of therapy and it is considered a 
cost- effective intervention which reduces 
complications.6 7 While up to 72% of CYP with 
T1DM in the UK receive structured educa-
tion, there is significant geographical varia-
tion—an area highlighted for improvement 
to reduce national variation in outcomes.8

Structured Education Reassuring Empowering Nurturing 
(SEREN)9 is a structured education 
programme for CYP diagnosed with T1DM. 
It was rolled out nationally in Wales in 2016–
2017 and is designed to: address the core 
principles in structured education for T1DM 
according to The International Society for 
Paediatric and Adolescent Diabetes (ISPAD) 
and National Institute for Health and Care 
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Excellence (NICE) guidelines3 6; be practically accessible 
in terms of content, delivery and resources for children 
across Wales; and be delivered in a consistent manner 
incorporating educator training and quality assurance.

Prior to the introduction of the SEREN programme, 
diabetes education across Wales was locally led. Resources 
and delivery, including content and duration, varied 
widely across units and was not structured. Therefore, 
it was challenging for previous education systems to be 
easily transferable, replicated or evaluated.

The SEREN structured education programme
A working group was created, comprising paediatricians, 
dietitians, diabetes specialist nurses and a psychologist, 
with an interest in T1DM and working in paediatric 
diabetes services across Wales. Parent representatives 
were involved at all stages of module development. The 
group set out to achieve the aims above with the philos-
ophy of ‘empowering the CYP and family to manage 
diabetes from diagnosis right through and including 
transition to adult services’. A curriculum was developed 
in line with these core components, forming lesson plans 
and learning resources aligned to the national educa-
tional Key Stage (KS) targets (figure 1). The first SEREN 
module ‘Diabetes at Diagnosis’, delivered as face- to- face 
sessions, includes understanding the pathophysiology of 
T1DM, carbohydrate counting, insulin dose adjustment, 
managing hypoglycaemia, sick- day rules, management of 
diabetic ketoacidosis, complications and impact of exer-
cise. Delivery aims to be flexible, matched to educational 
ability and at a pace guided by the family within 6 weeks 
of diagnosis. A quality assurance strategy was embedded 
into the education programme design: each educator is 
observed delivering SEREN during their first year, with 
ongoing reviews on a 3 yearly basis.

The SEREN programme is endorsed and supported by 
the CYP Wales Diabetes Network and recognised with a 
Quality in Diabetes Care award (2017). ‘Diabetes at Diag-
nosis’ has been accredited by the Quality Institute of Self- 
Management for Education and Training in August 2020.

Aims
We aimed to evaluate the impact of the first module, 
‘Diabetes at Diagnosis’, on CYP and families.

In line with ISPAD guidance, two specific areas were 
evaluated:
1. Patient- selected diabetes- care goals including psycho-

social adaptation, CYP and family confidence and 
self- efficacy.

2. Disease outcomes such as glycaemic control, engage-
ment with healthcare and need for hospitalisation in 
the first year after diagnosis.3

METHODS
This was a retrospective national questionnaire- based 
evaluation of SEREN ‘Diabetes at Diagnosis’. It assessed 
the impact of the first module of a standardised struc-
tured education package for CYP newly diagnosed with 
T1DM in Wales.

SEREN ‘diabetes at diagnosis’ module
The SEREN working group, including parent represent-
atives, designed the programme and learning resources 
that were aligned to educational KS. In the UK, educa-
tional KS 1 refers to CYP aged <7 years, KS 2 to 7–11 
years, KS 3–4 to >11 years. Each KS group resource pack 
included a curriculum, workbooks and educator records 
for CYP and teaching resources for the facilitator. Work-
books contained bite- size lessons to achieve educational 
goals with objectives and outcomes, key points and exer-
cises. Module resources were available in English and 
Welsh.

‘Diabetes at Diagnosis’ was rolled out to CYP newly 
diagnosed with T1DM across 14 units in all 6 Welsh health 
boards in two stages: KS 3–4 package from 4 January 2016 
and KS 1–2 package from 6 January 2017.

The module was delivered by paediatric diabetes 
specialist nurses and dietitians via face- to- face sessions of 
1–2 hours each, over a 6- week period. Facilitators were 
trained in the use of this module with follow- up training 
provided. Each session was delivered on a one- to- one 
basis with the CYP and family.

Participants
CYP were identified by date of diagnosis from the Brecon 
Group register. This Welsh population- based national 
register containing demographic and clinical details has 
captured 98% of CYP with a new diagnosis of Diabetes 
since 1995.

The control group, defined as the ‘pre- SEREN’ group, 
were identified as CYP diagnosed in the year prior to 
SEREN’s introduction, and the intervention group, 
defined as the ‘post- SEREN’ group, consisted of CYP diag-
nosed in the year after its introduction. A wash- out period 
of 2 months either side of SEREN introduction dates was 
incorporated to allow for variation between units.

For CYP in KS 1–2, the module was introduced on 6 
January 2017, and evaluation groups selected as follows:

Figure 1 SEREN learning resources for the Diabetes at 
Diagnosis module.9 SEREN, Structured Education Reassuring Empowering 
Nurturing.
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 ► The pre- SEREN KS 1–2 group were diagnosed 
between 4 January 2016 and 4 January 2017.

 ► The post- SEREN KS 1–2 group were diagnosed 
between 8 January 2017 and 8 January 2018.

For CYP in KS 3–4, the module was introduced on 4 
January 2016, and evaluation groups selected as follows:

 ► The pre- SEREN KS 3–4 group were diagnosed 
between 2 January 2015 and 2 January 2016.

 ► The post- SEREN KS 3–4 group were diagnosed 
between 6 January 2016 and 6 January 2017.

In order to validate the pre- SEREN and post- SEREN clas-
sification, a spot check was performed in one of the larger 
health boards. This involved reviewing the patient list for 
this unit and cross- checking with local patient records to 
establish whether each CYP had received SEREN educa-
tion or not. This check showed that the CYP had all been 
correctly categorised.

CYP with non- T1DM were excluded, as were those who 
had reached their 17th birthday before the beginning of 
data collection, due to the likelihood of having moved to 
adult services.

Evaluation
The evaluation phase was conducted from December 
2018 to September 2019 across Wales.

The evaluation pack included age- appropriate infor-
mation leaflets and questionnaires for CYP and families, 
designed by the SEREN working group. Evaluation packs 
were distributed to families by local healthcare practi-
tioners independent of SEREN and local diabetes services, 
in order to reduce reporting bias. The information leaf-
lets provided an overview of the SEREN programme, and 
included the purpose of the evaluation and its relevance 
to CYP and parents.

Each pack included separate information leaflets for 
the CYP and the parent, two KS- appropriate question-
naires and two parent questionnaires; one each for the 
CYP and parent, designed to gather information about 
the usefulness of education received at diagnosis and one 
validated diabetes quality of life questionnaire each for 
the CYP and parent (PedsQL V.3.2).10 If the child was 
under 4 years of age at the time of evaluation, only parent 
questionnaires were administered.

Outcomes
ISPAD recommends that evaluation of structured educa-
tion programmes should include measurement of 
outcomes directly related to diabetes education such as 
the patient’s achievement of self- selected diabetes- care 
goals, improved psychosocial adaptation and enhanced 
self- efficacy and glycaemic control.3 Therefore, the focus 
of outcome measures was evaluation of educational 
impact, specifically the empowerment of CYP and fami-
lies, improving confidence and ability to cope with T1DM 
self- management.

Primary outcomes were impact on diabetes- related 
quality of life of CYP and families and the usefulness of 
the ‘Diabetes at Diagnosis’ module.

Secondary outcomes included HbA1c at 6 and 12 
months, engagement with services (number of missed 
hospital appointments) and diabetes- related hospitalisa-
tion beyond the diagnosis period within the first year.

Data handling and statistics
Questionnaire responses were anonymised and identi-
fied by a unique study number so they could be matched 
to demographic details, HbA1c, clinic attendance and 
hospital admission data.

Statistical analysis was conducted by a medical statisti-
cian using χ2 tests for discrete data and Student’s t- tests 
for continuous data.

RESULTS
Participants
All 14 centres across the 6 Welsh health boards were 
invited to take part. Twelve centres participated: one 
tertiary centre and two large, five medium and four small 
district general hospitals.

A total of 172 CYP (and family) in the pre- SEREN group 
and 162 CYP (and family) in the post- SEREN group were 
identified from the Brecon register at these 12 centres. A 
total of 113 CYP had non- T1DM or had their 17th birthday 
before the evaluation was conducted and were excluded. 
A total of 221 CYP (and family), comprising 106 in the 
pre- SEREN group and 115 in the post- SEREN group 
were invited to participate. Eighty- nine (84%) CYP and 
family pack responses were returned from the pre- SEREN 
group and 108 (94%) from the post- SEREN group. The 
CYP and their families were invited to complete separate 
questionnaires, which were analysed independently. A 
total of 106 completed questionnaires were returned in 
the pre- SEREN group and 156 in the post- SEREN group, 
with between 56% and 74% of CYP and family packs 
containing fully filled questionnaire responses (figure 2). 
The response rates for individual domains varied as not 
all CYP and families completed all the question domains. 
Within each questionnaire, completed domains were 
included in the analysis and missing domains were 
excluded. There was no difference in demographic vari-
ables between groups (table 1).

Outcomes
There was a significant increase in positive feedback 
scores from the parents across the following domains: 
usefulness of resources; ability to manage; coping with 
diagnosis and understanding of diabetes (p≤0.01) with 
a trend towards increasing positive results in CYP in the 
post- SEREN group (table 2, figure 3).

Overall, there was no difference in CYP PedsQL scores 
between the groups; there was a trend towards improved 
scores from the parents in the post- SEREN group (p=0.05) 
(table 3).

There was no change in HbA1c overall between groups 
at 6 or 12 months (p>0.05, (table 4)). However, subgroup 
analysis at 12 months for KS 1–2 shows a HbA1c of 62 
(59–64) mmol/mol pre- SEREN vs 58 (55–60) mmol/mol 

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopenquality.bm
j.com

/
B

M
J O

pen Q
ual: first published as 10.1136/bm

joq-2021-001337 on 17 S
eptem

ber 2021. D
ow

nloaded from
 

http://bmjopenquality.bmj.com/


4 D'Souza RS, et al. BMJ Open Quality 2021;10:e001337. doi:10.1136/bmjoq-2021-001337

Open access 

post- SEREN (p=0.06) and for KS 3–4 shows 56 (52–61) 
mmol/mol pre- SEREN vs 66 (60–72) mmol/mol post- 
SEREN (p=0.009).

Eighty- six per cent pre- SEREN vs 75% post- SEREN 
attended multidisciplinary clinic appointments (p=0.06), 
11% vs 19% missed one appointment (p=0.17) and 2% 
vs 6% missed more than one appointment (p=0.22) 
respectively in the pre- SEREN and post- SEREN groups. 
There was no significant difference in hospital admis-
sions between the groups—20% pre- SEREN vs 23% post- 
SEREN required admission in the first year post- diagnosis 
(p=0.62).

DISCUSSION
This national evaluation of education at diagnosis showed 
that parent satisfaction significantly improved across all 
resource evaluation domains after the introduction of 
SEREN ‘Diabetes at Diagnosis’. The striking impact of the 
module from the parents’ evaluation as compared with 
that of CYP may reflect the fact that initially only parents 
were involved from the programme inception and in 
resource development. CYP are now involved to ensure 
the user friendliness of further modules and updates. 
There was no change in diabetes- specific quality of life 
scores for CYP and a trend towards an improvement for 
parents, particularly in the communication domain.

There was no change in overall HbA1c, clinic atten-
dances or hospital admissions between the two groups. A 
limitation here is the use of HbA1c at 6 or 12 months, which 
may not reflect the impact of an intensive programme 
delivered in the first few weeks after diagnosis. We need 
to consider the possibility of waning of knowledge and 
motivation a year on from diagnosis. HbA1c may also be 
affected by the biopsychosocial effects of puberty, changes 
in schools and the confounding effect of the honeymoon 
period.11 Addressing this gap with ongoing education 
may improve HbA1c and therefore, the cost- effectiveness 
of the intervention.

The positive impact of structured education 
programmes on psychosocial and quality of life outcomes 
is widely reported,12–15 yet there appears to be no consis-
tent effect on HbA1c.12 14–16 A systematic review in 2017 of 
10 randomised trials of diabetes psychoeducational and 

Figure 2 Flow diagram of the SEREN programme introduction, patient selection, exclusion and evaluation phases. CYP, 
children and young people; KS, key stage; SEREN, Structured Education Reassuring Empowering Nurturing.

Table 1 Demographic characteristics of CYP in the pre- 
SEREN and post- SEREN groups

  
Pre- SEREN 
(n=66)

Post- SEREN 
(n=87) P value

Age (years) 8.43 (7.61, 9.25) 8.78 (8.03, 9.53) 0.54

% Female 65 55 0.21

% White 
British

92 87 0.31

Deprivation 
quintile

2.87 (2.53, 3.21) 2.71 (2.42, 3.00) 0.47

HbA1c at 
diagnosis

101 (94, 107) 103 (98, 107) 0.49

Results are reported as mean (95% CI). Welsh Index of Multiple 
Deprivation used for deprivation quintile scoring.
CYP, children and young people; HbA1c, glycated haemoglobin; 
SEREN, Structured Education Reassuring Empowering Nurturing.
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educational interventions for CYP found a non- significant 
reduction in HbA1c.17 However, the holistic impact of 
an educational intervention may be more relevant than 
glycaemic control alone as an outcome measure. Health 
responsiveness encompasses user- confidence, dignity and 
empowerment. When evaluating an intervention, health 
responsiveness needs to be considered in parallel with 
health outcomes. However, as a relatively new concept, it 
requires further operationalisation for it to be integrated 
into evaluation strategies.18 19

In contrast to the UK, the reported success of Euro-
pean structured education prototypes20 could be due to 
their pattern of intervention: CYP included in previous 
UK trials had already been living with T1DM for at least 
1 year,12–16 compared with European programmes which 
aim to target CYP earlier.21 The ‘Diabetes at Diagnosis’ 
module is provided to CYP newly diagnosed with T1DM 

and uses an intensive face- to- face delivery by trained facil-
itators, emulating the European philosophy that CYP and 
families are most receptive soon after diagnosis.

Generating resources which engage both CYP and 
parents is likely to be challenging due to varying CYP age 
demographics and evolving lifestyle and learning needs.14 
Resource- specific feedback for ‘Diabetes at Diagnosis’ 
was very positive; possibly reflecting multidisciplinary 
input including parent representation, in curriculum 
and resource development. End- user involvement from 
SEREN’s inception has been key in creating resources 
which were useful at the coalface.22 The established 
learning language from school curricula that children are 
already familiar with, such as ‘WALT’ (We are learning 
to…) and ‘WILF’ (What I’m looking for), was used in the 
resources.

Table 2 Evaluation of resources used for diabetes education at diagnosis for CYP and parents before and after the 
introduction of SEREN ‘diabetes at diagnosis’ module

Evaluation domain   Group

Pre- SEREN score Post- SEREN score

P value  n   n

Questions with a 4- level Likert scale

Asking questions All CYP 2 8 16 30 56 6 5 21 44 76 0.36

  KS 1–2 1 7 11 20 39 5 3 14 26 48 0.59

  KS 3–4 1 1 5 10 17 1 2 7 18 28 0.83

Parents 0 3 10 37 50 1 1 10 68 80 0.12

Resources useful All CYP 2 2 19 31 54 4 0 15 56 75 0.18

  KS 1–2 0 2 14 21 37 1 0 10 36 47 0.23

  KS 3–4 2 0 5 10 17 3 0 5 20 28 0.47

Parents 3 0 20 27 50 0 2 12 66 80 0.002

Able to manage All CYP 2 6 29 16 53 1 6 36 30 73 0.14

  KS 1–2 1 2 21 13 37 1 3 24 19 47 0.88

  KS 3–4 1 4 8 3 16 0 3 12 11 26 0.09

Parents 2 4 32 12 50 0 5 40 35 80 0.01

Questions with a 3 level Likert scale

    

  n   n P value

Cope with diagnosis All CYP 1 20 32 53 3 19 52 74 0.43

  KS 1–2 0 13 23 36 1 9 37 47 0.34

  KS 3–4 1 7 9 17 1 0 23 24 0.74

Parents 3 18 27 48 0 10 68 78 0.0002

Understand diabetes All CYP 1 10 40 51 1 8 63 72 0.21

  KS 1–2 0 10 25 35 0 8 40 48 0.17

  KS 3–4 1 0 15 16 1 0 23 24 0.74

Parents 1 20 26 47 0 9 71 80 0.0001

P values < 0.05 in bold.
CYP, child and young person; KS, key stage; SEREN, Structured Education Reassuring Empowering Nurturing.
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Continuing education is integral to creating positive 
results13 23 24; studies of a standalone intervention have 
not shown a clear change in HbA1c, implying it may 
take longer to consolidate the learning process. Two 
randomised trials have also reported worsened outcomes 
at 6–24 months in the structured education intervention 
arm compared with current practice controls.13 14

Since this evaluation, continued investment by the 
Welsh Government has enabled ongoing SEREN educa-
tion, which aims to address this gap. A library of group 
modules has subsequently been introduced including 
‘SEREN Active’, ‘SEREN for pumps’, ‘Moving to year 7’ 
and ‘Connect’.9 With these additional modules in place, 
there may be a more sustained and cumulative effect on 
both patient- reported outcomes and long- term diabetes 
control. The sustainability of SEREN is supported by its 
adoption by the National Health Service (NHS) Wales 
and being embedded in the national diabetes delivery 
plan. All health boards across Wales are required to 
deliver SEREN to CYP with T1DM, starting from diagnosis. 

In addition, commercialisation of the programme is 
expected to generate income that will further support 
SEREN’s sustainability.

The strengths of this evaluation include the multicentre 
design, with age- appropriate questionnaires and rela-
tively high response rates for paper- based questionnaires, 
increasing its validity. Bias was reduced by the inclusive 
all- Wales design and the use of blinding before statistical 
analyses.

Limitations of the evaluation process include the retro-
spective nature and the varied timing of evaluation after 
diagnosis. The family questionnaire packs were adminis-
tered some months after the diagnosis- specific education. 
This allowed validity for quality of life measures, however, 
it introduced recall bias in the education package assess-
ment. Furthermore, we were not able to assess differences 
in knowledge gained because we could not capture pre- 
education baselines. Finally, an intensive programme 
delivered at diagnosis is unlikely to affect HbA1c measured 
after a year. A limitation of ‘Diabetes at Diagnosis’ at this 

Figure 3 Evaluation survey of children before and after the introduction of SEREN diabetes at diagnosis. cyp, children and 
young people; SEREN, Structured Education Reassuring Empowering Nurturing.
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evaluation point was that it was a standalone module 
without ongoing education or a digital component.

The next national evaluation iteration, which will 
capture CYP who received continuing SEREN structured 
education, will provide more information on long- term 
impact. Indeed, this may also inform the benefit of devel-
oping similar programmes in other chronic conditions 
in childhood such as asthma, epilepsy and inflammatory 

bowel disease, empowering the CYP and family in 
self- management.

CONCLUSIONS
This short- term evaluation report of the SEREN struc-
tured education module ‘Diabetes at Diagnosis’ shows 
improved CYP and family reported outcomes with 

Table 3 Quality of life scores, as measured by PedsQL, for CYP and parents with a new diagnosis before and after the 
introduction of SEREN ‘diabetes at diagnosis’ module

Themed questions   Group

Pre- SEREN Post- SEREN

P valuen Mean (95% CI) n Mean (95% CI)

My diabetes All CYP 46 25.17 (22 to 28) 57 25.67 (23 to 28) 0.54

  KS1-2 34 26.41 (23 to 29) 36 25.42 (22 to 29) 0.96

  KS 3–4 12 21.67 (14 to 29) 21 26.10 (22 to 30) 0.17

All parents 53 25.60 (23 to 27) 69 24.45 (22 to 26) 0.57

My treatment 1 All CYP 46 5.98 (4 to 7) 57 6.23 (5 to 7) 0.52

  KS1-2 34 6.21 (5 to 8) 36 5.61 (4 to 7) 0.91

  KS 3–4 12 5.33 (3 to 8) 21 7.29 (5 to 9) 0.35

All parents 53 7.43 (6 to 8) 69 6.01 (5 to 7) 0.11

My treatment 2 All CYP 46 5.00 (3 to 6) 57 4.49 (3 to 6) 0.87

  KS1-2 34 5.26 (4 to 7) 36 3.92 (3 to 5) 0.56

  KS 3–4 12 4.25 (1 to 7) 21 5.48 (4 to 7) 0.61

All parents 53 5.91 (4 to 7) 69 4.34 (3 to 5) 0.15

Worry All CYP 45 4.07 (3 to 5) 57 4.12 (3 to 5) 0.87

  KS1-2 33 4.21 (3 to 5) 36 3.08 (2 to 4) 0.20

  KS 3–4 12 3.67 (2 to 5) 21 5.90 (4 to 8) 0.10

All parents 53 4.53 (4 to 5) 68 3.56 (3 to 4) 0.22

Communication All CYP 45 5.31 (4 to 7) 57 5.47 (4 to 7) 0.74

  KS1-2 33 5.85 (4 to 7) 36 5.19 (4 to 7) 0.90

  KS 3–4 12 3.83 (2 to 6) 21 5.95 (4 to 8) 0.33

All parents 53 6.30 (5 to 8) 67 3.90 (3 to 5) 0.01

CYP, child and young person; KS, key stage; SEREN, Structured Education Reassuring Empowering Nurturing.

Table 4 HbA1c at diagnosis, 6 months and 12 months for CYP before and after the introduction of SEREN ‘diabetes at 
diagnosis’ module

Time points Group

Pre- SEREN Post- SEREN

P valuen Mean 95% CI n Mean 95% CI

Diagnosis All CYP 76 101 94 to 107 99 103 98 to 107 0.49

  KS 1–2 56 102 95 to 108 61 95 91 to 101 0.12

  KS 3–4 20 100 84 to 112 38 113 105 to 124 0.11

6 months All CYP 84 58 55 to 60 100 57 53 to 60 0.65

  KS 1–2 62 60 56 to 63 60 55 50 to 58 0.11

  KS 3–4 22 52 47 to 57 40 60 53 to 67 0.11

12 months All CYP 85 61 58 to 63 100 61 58 to 64 0.83

  KS 1–2 63 62 59 to 64 60 58 55 to 60 0.06

  KS 3–4 22 56 52 to 61 40 66 60 to 72 0.009

CYP, children and young people; HbA1c, glycated haemoglobin; KS, key stage; SEREN, Structured Education Reassuring Empowering Nurturing.
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positive resource- specific feedback but no positive change 
in PedsQL scores overall or HbA1c at 1 year. Evaluation of 
the longer- term SEREN programme in CYP who receive 
subsequent modules will provide a better understanding 
of its true impact.
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