
 

 

 

 

Evaluation of a Brief Lifestyle Intervention on HbA1c Values  

in the Afan Valley GP Cluster 

 

 

 

Report by Diabetes Research Unit Cymru 

 

 

Authors: Dr W.Y Cheung & Prof SD Luzio 

 

 

Date: 2nd January 2019 

 

Draft 

 

 

 

 

 

  



2 
 

Contents 

 

1 Background          3 
 
2 Aim           3 
 
3 Methods          4 
3.1  Design           4 
3.2  Setting           4 
3.3 Population           4 
3.4 Search Criteria          4 
3.5 Procedures          5 
3.6  Lifestyle Intervention          5 
3.7 Statistical Methods         5 
 
4 Results           5 
4.1 All Data          5 
4.1.1. Analysis of Total Data Set        5 
4.1.2 Analysis of Total Data Set by Practice       6 
4.2 Pre-Diabetes Data (HbA1c 42-47 mmol/mol)      7 
4.2.1. Analysis of Change in HbA1c         7 
4.2.2. Analysis of Change in Category of Glucose Tolerance     8 
4.2.3. Analysis of Change in Category of Glucose Tolerance by Practice   8 
 

5 Discussion          9 

6 References          11 

 

 

 

 

  



3 
 

1 Background 
 
Currently, 2.6 million people have type 2 diabetes in England, with around 200 000 new 
diagnoses every year. One in six of all people in hospital have diabetes, and, while diabetes 
is often not the reason for admission, people with diabetes often need a longer stay in 
hospital, are more likely to be readmitted, and have a higher risk of dying [1].   
 
In Wales there are more than 191,000 people living with diabetes (7.3% of the population 
aged 17 and over) and around 90% have Type 2 diabetes [2]. Diabetes accounts for 10 per 
cent of the annual NHS Wales budget i.e. approximately £500m a year, of which 80% is 
spent on managing complications, most of which could be prevented.  
 
Pre-diabetes, is a metabolic condition which if undiagnosed or untreated, can develop into 
type 2 diabetes.  It is characterised by the presence of blood glucose levels that are higher 
than normal but not yet high enough to be classed as diabetes. The NICE criteria for pre-
diabetes are defined as HbA1c 42-47 mmol/mol (6.0-6.4%) inclusive or fasting plasma 
glucose 5.5-6.9 mmol/L. In Wales Diabetes UK estimated that 540,000 people could be at 
high risk of developing diabetes, and the numbers are rising every year. If current trends 
continue, by 2025, it is estimated that 300,000 people in Wales will have diabetes [2].  
 
The increasing number of new cases of pre-diabetes is concerning. To help tackle this 
problem in England, Public Health England (PHE), NHS England and Diabetes UK have 
implemented the NHS Diabetes Prevention Programme (DPP) [3]. The NHS DPP consists of 
intensive lifestyle management programmes focusing on dietary advice, physical activity and 
weight loss and is aimed at those at high risk of diabetes defined as HbA1c 6%–6.4% (42–47 
mmol/mol) or fasting plasma glucose of 5.5–6.9 mmol/L.  Over a minimum of nine months 
patients are offered at least 13 education and exercise sessions of one to two hours; at least 
16 hours face to face or one-to-one in total. It is anticipated that the programme will cover 
the whole of England by 2020, with 100,000 places available each year. 
 
In Wales there is no equivalent programme although several pilot studies have been carried 
out. Dr Mark Goodwin from the Afan Valley GP cluster has implemented a program of 
provision of a short educational lifestyle intervention to people identified with previous 
elevated blood glucose or HbA1c readings, or at risk of future pre-diabetes (aged over 45 
years and hypertensive and obesity).  At the Pre-Diabetes Pathway Meeting of AWDIG held 
on 12th September 2018 data was presented by Dr Mark Goodwin on the pre-diabetes 
intervention carried out in his cluster. The project has been delivered over 3 years.  The 
meeting asked the Diabetes Research Unit Cymru, based at Swansea University to provide 
an evaluation of this brief intervention programme. 
 
 
2 Aim 
 
To examine the impact of a brief lifestyle intervention on HbA1c for patients at high risk of 
diabetes. Success of the intervention will be assessed by impact on level of HbA1c and 
status of glucose tolerance. 
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3 Methods 
 
3.1  Design 
 
This was a real world cohort intervention with participants acting as their own control. The 
intervention was not a formal clinical trial and no study protocol was written.   
 
3.2  Setting 
 
The intervention was carried out in GP Practices in Neath Port Talbot (NPT) Afan cluster. 
There are nine practices which operate in the NPT Afan cluster area: 

 Afan Valley Group Practice 

 Cwmavon Health Centre (Dr R Basir) 

 Cwmafon Health Centre ((Dr R Penney) 

 Cymmer Medical Practice 

 Fairfield Medical Centre 

 King’s Surgery 

 Mount Surgery 

 Riverside Surgery 

 Rosedale Medical Practice 
 
3.3 Population  
 
The cluster serves a population of 50,566 patients in an urban, semi-rural environment. The 
population size has remained fairly static within the cluster (0.3% increase) and the Afan 
cluster is a low social economic area resulting in high demand on health workers including 
high rate of social housing and unemployment. 49% of the Afan Cluster is in a most deprived 
area, with a further 32% being in the next most deprived area [4]. 
 
3.4 Search Criteria 
 
Potential participants were identified via a database search which was first carried out 
during the period 1st April 2015 to 31st March 2016. A bespoke INPS (VISION)/ EMIS AUDIT 
module was created to identify from clinical records patients who satisfied the inclusion 
criteria. The search was carried out by Dr Goodwin. 
 
Inclusion criteria 
 

All patients who had any previous high blood glucose result, oral glucose tolerance test 
or HbA1c (i.e. Fasting glucose >6 mmol/L; Abnormal OGTT; HbA1c >6% or >41 
mmol/mol).  

 
Exclusion criteria  
 

Patients not willing to have the lifestyle intervention. 
Patients not willing to have their HbA1c measured before the lifestyle intervention. 
Patients previously diagnosed with diabetes. 
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3.5 Procedures 
 
1.  Identify those with previous evidence of pre-diabetes.  
2.  Of those identified the HbA1c was repeated (Baseline).  
3.  Lifestyle intervention was offered to all regardless of HbA1c results. 
4.  HbA1c was repeated approximately one year later (1 year). 
 

3.6  Lifestyle Intervention  
 
The intervention was delivered by Band 2 health care assistants. Each site sent 2 members 
of staff (e.g. receptionist / health care support worker) to the Agored Cymru accredited 
Level 2 ‘Community Food and Nutrition Skills' training for 3 full days. This was run by the 
Community Dietetics Department and is part of the larger ‘Nutrition Skills For Life’ course. 
The training enabled participants to develop the competencies required to promote key 
healthy eating messages focusing on the Eatwell Guide and also to teach practical skills such 
as budgeting, shopping for healthy foods, understanding food labels and how to adapt 
recipes.  
 
Each healthcare assistant was allowed to deliver the intervention according to their own 
style. Every patient was seen face to face for 15-20 minutes. Weight, waist and blood 
pressure were measured and leaflets on exercise and diet along with the Exeter pre-
diabetes booklet [5] were given out each time. In time referral for exercise and web links for 
patient educational video (Pocket medic) were also used 
 
Every 2 years refresher training was held for the staff (45+) from the clusters for quality 
assurance purposes, by the community dietician directorate. 
 
3.7 Statistical Methods 
 
Changes of HbA1c were assessed by Wilcoxon Signed rank tests for the total sample and 
each practice.  Changes in the three glucose tolerance status was assessed by the McNemar-
Bowker Chi Square test with Bonferroni adjusted 95% confidence interval estimated for 
each combination of the comparison of the three status for the total sample and each 
practice. 
 
 

4 Results 
 
4.1 All Data 
 
4.1.1. Analysis of Total Data Set 
 
A total of 1238 people had HbA1c measured at baseline, followed by the intervention and 
the HbA1c measured again approximately one year later. Intervention was given to all 
people regardless of HbA1c concentration at baseline. Data is shown in Figure 1. The mean 
(±SD) HbA1c fell from 42.0 (5.7) to 39.4 (5.9) mmol/mol, p<0.0001. The mean time between 
the baseline and one year HbA1c samples was 460 (±145) days.  
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Figure 1: Boxplots of HbA1c values for all patients.  

 
 
Out of the 1238 patients, 751 (61%) remained in the same category after one year, 487 
(39%) had their glucose tolerance status changed.  Of the 487 who had changes in their 
glucose tolerance status, 437 (35%) improved and 50 (4%) deteriorated.  A McNemar-
Bowker Chi Square test showed that there was a significant difference after one year in the 
proportions of people with normal glucose tolerance, prediabetes and diabetes (χ2 = 
308.93, df =3, p<0.0001). 
 
Compared with baseline, at one year following the intervention there were significantly 
more patients with normal glucose tolerance than pre-diabetes (30%, 95% CI: 26%, 33%).  
There were also more with normal glucose tolerance than diabetes (20%, 95% CI: 7%, 34%) 
and more pre-diabetes than diabetes (12%, 95% CI: 7%, 17%) 
 
4.1.2 Analysis of Total Data Set by Practice 
 
Analysis of the total data set by practice showed that there were  significantly more people 
with decreased HbA1c at one year (p<0.0001) for each of the nine practices (Table 1)  
 

Table 1: Details of the Wilcoxon Signed rank tests for each practice 
 

Practice n Change in HbA1c p value 

  Decrease Increase No Change  

1 150 112 (75%) 23 (15%) 15 (10%) <0.0001 

2 91 68 (75%) 10 (11%) 13 (14%) <0.0001 

3 134 100 (75%) 20 (15%) 14 (10%) <0.0001 

4 72 54 (75%) 10 (14%) 8 (11%) <0.0001 

5 325 245 (75%) 41 (13%) 39 (12%) <0.0001 

6 183 161 (88%) 14 (8%) 8 (4%) <0.0001 

7 103 79 (77%) 16 (16%) 8 (8%) <0.0001 

8 144 115 (80%) 18 (13%) 11 (8%) <0.0001 

9 36 28 (78%) 7 (19%) 1 (35) <0.0001 
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The proportion of people with a change in glucose tolerance status at one year varied 
between practices and ranged from 22% to 56%.  McNemar Chi Square tests showed these 
changes to be statistically significant (p<0.05) for each practice.  Table 2 summarises the 
changes in glucose tolerance status at one year for each practice. 
 
Table 2: Number (percentage) of people showing changes in glucose tolerance status at one 
year 
 

Practice n No Change Change P value 

   Improved Deteriorated  

1 150 81 (54%) 60 (40%) 9 (6%) <0.0001 

2 91 56 (62%) 31 (34%) 4 (4%) <0.0001 

3 134 74 (55%) 52 (39%) 8 (6%) <0.0001 

4 72 56 (78%) 15 (21%) 1 (1%) 0.006 

5 325 226 (70%) 88 (27%) 11 (3%) <0.0001 

6 183 102 (56%) 74 (40%) 7 (4%) <0.0001 

7 103 55 (53%) 42 (41%) 6 (6%) <0.0001 

8 144 85 (59%) 56 (39%) 3 (2%) <0.0001 

9 36 16 (44%) 18 (50%) 2 (6%) 0.001 

 

 
4.2 Pre-Diabetes Data (HbA1c 42-47 mmol/mol) 
 
4.2.1. Analysis of Change in HbA1c  
 
In those patients who had pre-diabetes (HbA1c 42-47 mmol/mol) (n=615) the mean (±SD) 
HbA1c fell from 43.8 (1.5) to 40.7 (3.0) mmol/mol, p<0.0001 a decrease of 3.12 mmol/mol. 
The mean time between the baseline and one year HbA1c samples was 479 (±134) days. 
 
A similar and significant decrease was observed in all practices (Table 3). 
 
Table 3: Mean (±SD) HbA1c by practice at baseline and one year.  
 
Practice n HbA1c (mmol/mol) 

  Before SD After SD 

1 88 43.8 1.61 40.7 2.82 

2 50 44.0 1.63 40.7 3.30 

3 74 43.9 1.62 41.0 3.57 

4 18 43.4 1.38 41.3 2.91 

5 124 43.6 1.36 40.6 2.99 

6 107 43.9 1.57 40.9 3.14 

7 54 43.8 1.42 40.4 3.13 

8 74 43.9 1.56 40.6 2.50 

9 26 44.2 1.75 40.5 3.04 
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Of the 615 patients only 234 (38.0%) had HbA1c >41 mmol/mol following the intervention. 
515 (83.7%) patients showed a fall in HbA1c after the intervention and 53 (8.6%) a rise.   
 
4.2.2. Analysis of Change in Category of Glucose Tolerance  
 
Of the 615 with impaired glucose tolerance at baseline 381 (62.0%) went from pre-diabetes 
to normal glucose tolerance, 225 (36.6%) remained pre-diabetes and only 9 (1.5%) 
developed diabetes 
 
The proportion of the cohort became normal glucose tolerant at one year was compared 
with a hypothesised proportion of 0.44 using a one sample binomial test, as the percentage 
of people in the total data with normal glucose tolerance was 44% at baseline (Table 4).  A 
significant increase in the proportion with normal glucose tolerance at one year indicates 
improvement and a decrease in this proportion indicate deterioration.  The proportion of 
people with normal glucose tolerance at one year in this cohort (0.62, 95% CI 0.58, 0.66) 
was significantly larger than the baseline proportion (0.44). 
 
Table 4: Proportion of people with normal glucose tolerance at one year in the cohort with 
impaired glucose tolerance at baseline 
 
Number with normal 

glucose tolerance 
Sample size Proportion 95.0% Confidence Interval P value 

Lower Upper 

0.000 381 615 0.620 0.580 0.658 

 
The proportion of the cohort with impaired glucose tolerance at baseline who developed 
diabetes (HbA1c≥48 mmol/mol) at one year was compared with a hypothesised proportion 
of 0.06 using a one sample binomial test, as the proportion of people with diabetes was 
6.2% at baseline (Table 5).  A significant increase in the proportion of people with diabetes 
at one year indicates deterioration and a decrease in this proportion indicates 
improvement.  The proportion of people with diabetes at one year in this cohort (0.015, 
95% CI 0.007, 0.028) was significantly smaller than the baseline proportion (0.06). 
 
Table 5: Proportion of people with diabetes at one year in the cohort with impaired glucose 
tolerance at baseline 
 

Number with 
diabetes 

Sample size Proportion 95.0% Confidence Interval P value 

Lower Upper 

<0.0001 9 615 0.015 0.007 0.028 

 
4.2.3. Analysis of Change in Category of Glucose Tolerance by Practice 
 
For the majority of the practices, the proportion of people with normal glucose tolerance at 
one year in this cohort (0.015, 95% CI 0.007, 0.028) was significantly smaller than the 
baseline proportion (0.44) (Table 6)  
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Table 6: Proportion of people with normal glucose tolerance at one year in the cohort with 
impaired glucose tolerance at baseline for each practice 
 
Practice No with normal 

glucose tolerance 
Sample 

Size 
Proportion 95% Confidence Interval P value 

    Lower Upper  

1 55 88 0.625 0.515 0.726 0.0004* 

2 31 50 0.620 0.472 0.753 0.008* 

3 41 74 0.554 0.434 0.670 0.031* 

4 9 18 0.500 0.260 0.740 0.389 

5 78 124 0.629 0.538 0.714 < 0.0001* 

6 67 107 0.626 0.527 0.718 0.0001* 

7 34 54 0.630 0.487 0.757 0.004* 

8 49 74 0.662 0.543 0.768 0.0001* 

9 17 26 0.654 0.443 0.828 0.023* 

*Significant difference from baseline proportion of 0.44 
 
For the practices 1, 5 and 8 the proportion of people with diabetes at one year in this cohort 
(0.015, 95% CI 0.007, 0.028) was significantly smaller than the baseline proportion (0.06) 
(Table 7) 
 
Table 7: Proportion of people with diabetes at one year in the cohort with impaired glucose 
tolerance at baseline for each practice. 
 
Practice No with diabetes Sample 

Size 
Proportion 95% Confidence Interval P value 

    Lower Upper  

1 0 88 0.000 na na 0.016* 

2 0 50 0.000 na na 0.068 

3 2 74 0.027 0.003 0.094 0.171 

4 0 18 0.000 na na 0.328 

5 2 124 0.016 0.002 0.057 0.031* 

6 3 107 0.028 0.006 0.080 0.117 

7 1 54 0.019 0.000 0.099 0.159 

8 0 74 0.000 na na 0.027* 

9 1 26 0.038 0.001 0.196 0.480 

*Significant difference from baseline proportion of 0.06 
 

 

5 Discussion 

We have examined the impact of a brief 15 to 20 minute face to face lifestyle intervention 
on HbA1c for patients at high risk of diabetes. The study evaluated a real world intervention 
with participants acting as their own control and was carried out in 9 primary care practices 
within the Afan Valley GP cluster. The intervention was carried out by health care support 
workers who had received ‘Community Food and Nutrition Skills’ training. Potential 
participants were identified via a database search during the period 1st April 2015 to 31st 
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March 2016 and included all those at risk for diabetes. In the data set that has been 
analysed the final follow-up HbA1c was taken on 6th October 2017. 
 
A total of 1238 people had HbA1c measured at baseline, followed by the intervention and 
the HbA1c measured again approximately one year later and intervention was given to all 
people regardless of HbA1c concentration at baseline.  For the total group the mean (±SD) 
HbA1c fell from 42.0 (5.7) to 39.4 (5.9) mmol/mol, p<0.0001. Interestingly there was a 
decrease in HbA1c in all patient groups including those who had an initial HbA1c <42 
mmol/mol (‘normoglycaemic’) and a small number with HbA1c greater than 48 mmol/mol 
(diabetes).   
 
In those patients who had pre-diabetes (HbA1c 42-47 mmol/mol) (n=615) the mean (±SD) 
HbA1c fell from 43.8 (1.5) to 40.7 (3.0) mmol/mol, p<0.0001 a decrease of 3.12 mmol/mol, 
and 381 participants (62.0%) went from pre-diabetes to normal glucose tolerance, 225 
(36.6%) remained pre-diabetes and 9 (1.5%) developed diabetes in the period for which 
data was available. The programme has therefore shown statistically significant outcomes, 
returning a large proportion (62%) of individuals who have had the intervention from 
glucose intolerance to normal glucose tolerance. Analysis of individual practices showed 
similar results.  
 
The study has limitations and it has been difficult to identify exactly when the intervention 
occurred following the patient attending for their baseline HbA1c assessment. In addition 
the time between the baseline and one-year HbA1c samples was variable with mean time 
being 460 (±145) days. The number of patients becoming diabetic during this period may 
also be underestimated as the search criteria excluded those who became diabetic and 
therefore may have excluded some who had a HbA1c sample taken at baseline. A deeper 
and more extensive data extraction would have been preferable, however this would have 
to be carried out by ABMUHB IT department (as Swansea University are not be able to have 
direct access to the data), and despite a number of meetings with the IT department over 
the last couple of years, this was not able to be facilitated. 
 
We have also been asked to comment on two other pre-diabetes intervention projects 
recently carried out in Wales.  
 
In the project by the North Ceredigion GP cluster a 30 minute lifestyle intervention was 
given to patients with HbA1c between 42-47 mmol/mol or considered at risk of developing 
diabetes based on clinical observation.  The project was carried out in 4 practices with 
HbA1c data available following one year for 129 patients. Analysis of the data by 
Aberystwyth University showed statistically significant changes in BMI, waist circumference 
and HbA1c over a 12 month period, along with a shift in the number of patients with HbA1c 
in the 42-47 mmol/mol category into the <42 mmol/mol category. Although on a much 
smaller sample these results are similar to those observed in the Afan Valley Cluster.  
 
In a pre-diabetes pilot project carried out in North and West Wrexham, sixteen 2.5 hour 
group sessions with a capacity for 10-15 patients were planned for patients with HbA1c 
between 42-47 mmol/mol. A total of 51 patients attended the sessions. Data on 15 of the 
patients 2-3 month post-intervention showed weight loss in 9, weight gain in 4 and no 
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change in 1. Unfortunately HbA1c data is not available and therefore impact of the 
intervention on improvement in glucose tolerance cannot be assessed. 
 
The data presented in this report shows provision of a short educational lifestyle 
intervention to people identified with previous elevated blood glucose or HbA1c readings, 
or at risk of future pre-diabetes (data not shown) can result in a significant reduction of 
HbA1c and shift a large number of patients with HbA1c in the 42-47 mmol/mol category into 
the <42 mmol/mol category. This has been evaluated in a large number of patients and with 
different GP practices. This work also complements that of the North Ceredigion cluster 
which showed similar changes with a relatively short lifestyle intervention.  
 
The data presented supports the design and implementation of a much larger real world 
study to identify the people in which this intervention is most effective and the resources 
required to implement on a large scale.    
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