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1 AGREED SPECIFICATION 
“There is evidence for a substantial increase in the prevalence of diabetes which is more 
rapid than expected.  
 
This analysis will document trends in incidence, prevalence and mortality of diabetes 
over 10 years by five year age-sex band, by Strategic Health Authority area, by year, by 
quintile of Townsend and quintile of non white. This will be compared with mortality 
statistics.  
 
It will present the above for all patients with diabetes and for type one and type two 
diabetes separately.  
 
It will analyse the number (%) of patients with a body mass index recorded by age-sex, 
SHA, calendar year. We will present the results overall but also report on this for patients  
with and without diabetes.  
 
It will analyse the number (%) of patients with body mass index <25, 25-29.99, 30+ by  
five year age-sex bands, calendar year and SHA. We will present the results for patients 
also overall and also for patients with and without diabetes.  
 
It will describe the co-morbidity associated with diabetes and obesity– especially the 
proportion of patients with other diseases (some form the new GMS contract) such as 
hypertension, stroke, coronary heart disease, peripheral vascular disease and asthma.  
Results will be compared with published literature.” 
 

2 OBJECTIVES 
 

 To describe 10 year trends in incidence, prevalence and mortality of diabetes and 
obesity by age, sex, SHA, deprivation and ethnicity 
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3 METHOD FOR EPIDEMIOLOGY 
 

3.1 Version of database 
This analysis has been conducted using the QRESEARCH National database (v3), 
covering approx 240 practices, 4 million patients, downloaded 10th May 2004.  

3.2 Case definition for diabetes mellitus 
 

 Prevalent cases of diabetes mellitus are defined by the presence of a C10% code 
or more than 2 prescriptions for insulin or an oral antidiabetic in their record prior 
to the end of the analysis period. If the first such use of a C10% code or the first 
prescription is in the analysis year, then the person is also defined as an incident 
case. 

 
 Type 1 diabetes: age <= 35 at diagnosis and evidence of treatment with insulin, 

including devices. 
 

3.3 Patient eligibility criteria: 
 must be in a practice that used EMIS for two years prior to the analysis year to be 

included in the incidence, prevalence and BMI analyses. 
 must be registered on 1 Jan in the analysis year and for the previous 6 months to 

be included in the incidence analysis. 
 must be registered on 1 Jan in the analysis year and for the previous 6 months to 

be included in the prevalence analysis. 
 must be registered in practice on Jan 1 in the analysis year and for the previous 6 

months to be included in BMI analysis. 
 

3.4 Age standardisation:  
 direct age-standardisation in 5-year age groups, from age 0-4 years to ages 90 and 

over, using one of the two standard populations below.  
 prevalence: UK Census 2001 population 
 UK population 2001  
 incidence: estimated number of people without diabetes mellitus in the UK in 

2003. This was created using the age-specific prevalence of diabetes in 2003 and 
the UK Census 2001 population.  

  
 

3.5 Coverage 
 England, Wales, Scotland [Note transient connectivity problems in NI] 
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3.6 Deprivation 
 measured using quintile of Townsend score for output area (based on 2001 

Census). 
 

3.7 Ethnicity 
 measured using quintile of non-white population for output area. 

 

4 RESULTS 
 

4.1 Incidence of diabetes 
 
4.1.1 Incidence of diabetes by sex 
Chart one shows trends in the age standardized incidence of both types of diabetes per 
1000 person years between 1994 and 2003. Overall, there were 29371 new cases of 
diabetes recorded over the ten year study period arising from 10.9 million person years of 
observation. This gives an overall crude incidence rate of 2.69 per 1000 person years.  
 
There was a steady increase in age standardised incidence from 1.82 cases per 1000 
person years in 1994 to 3.31 cases per 1000 person years in 2003. The absolute age 
standardized incidence rates were higher in men than women in all years but the trend 
was similar in both sexes. 
 
Chart one: age standardized incidence of all diabetes per 1000 pyr 
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4.1.2 Incidence by age group 
Chart two shows the incidence of diabetes by age from 1994 to 2003. The greatest 
increase has occurred in patients over the age of 60. In 1994 the incidence of diabetes was 
5.20 per 1000 person years in patients aged 65 to 69 years; in 2003 it had doubled to 
10.66 per 1000 person years  
 
Chart two: incidence of diabetes by age 
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4.1.3 Incidence by Strategic Health Authority 
Chart 3 shows variations in incidence by Strategic Health Authority in 2003 [full years 
are available in the Excel workbook]. In 2003, the highest incidence of diabetes was in 
Trent where the rate was 4.97 per 1000 person years and the lowest was in North West 
London where the rate was less than half this at 2.05 per 1000 person years. 
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4.1.4 Incidence of diabetes by deprivation 
Chart 4 shows the variation in incidence of diabetes by quintile of deprivation (where 
quintile 5 is most deprived and quintile 1 is the most affluent). In all years, the incidence 
of diabetes was higher in areas of high deprivation. In 2003, the incidence of diabetes in 
the most deprived areas was 4.03 per 1000 person years compared with 2.76 per 1000 
person years in affluent areas.  
 
Chart 4 – incidence of diabetes per 1000 person years by deprivation 
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4.1.5 Incidence of diabetes by ethnicity 
Chart five shows that the incidence of diabetes is highest in areas with high proportions 
of non-white residents and lowest in areas with less than 20% non-white residents. For 
example, in 2003 the areas with highest ethnicity had an incidence rate for diabetes of 
6.88 per 1000 compared with 3.25 per 1000 in the area of lowest ethnicity.  
 
Chart five: incidence of diabetes by ethnicity.  
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4.1.6 Incidence of diabetes by type 
 

4.1.6.1 Incidence of type one diabetes 
This shows only a modest increase in incidence of type one diabetes over the last ten 
years from 0.10 per 1000 in 1996 to 0.12 in 2003. The absolute numbers of patients with 
type one diabetes is low which creates some background noise in the rates especially at 
the beginning of the ten year period.  
 
Chart 6a: Age standardized incidence of type one diabetes 
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Comparison with other studies 
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Table 1.7 gives the full details on incidence of diabetes mellitus by age, sex and type for 
each calendar year. Our figures compare well with the incidence of type one diabetes in 
children with a study conducted in Oxford between 1987 and 19951 which showed an 
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incidence in children aged 0 to 4 of 0.13 per 1000 and with another study in 1992 which 
reported an incidence of 0.93 per 10002.  

4.1.6.2 Incidence of type two diabetes 
Chart 6b shows trends in type two diabetes over the last ten years. The increase in 
incidence of type 2 diabetes is more marked than with type one diabetes and has 
increased from 1.64 per 1000 in 1994 to 3.07 per 1000 in 2003. In each year, the 
incidence of type two diabetes was marginally higher in males than in females (3.34 per 
1000 person years in men compared with 2.82  per 1000 person years in women).  
.  
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Our results compare well with other studies conducted in the US which have shown an 
doubling or tripling of the incidence of type two diabetes over the last ten years despite 
adjustments for ethnicity, sex and age3. Our reported age standardized incidence of type 
two diabetes in men (3.49 per 1000) is similar to that reported in US male physicians 
aged 40-85 (2.81 per 1000)4.
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4.2 Prevalence of diabetes  
 
Given that health care utilization depends mainly on the number of existing patients with  
diabetes in any given year, the next section gives details on prevalence of diabetes. It 
follows the same pattern as the last section giving information on prevalence over time by 
sex, age, geographical area, deprivation, ethnicity and type of diabetes.  
 
4.2.1 Prevalence of diabetes by sex 
The age standardised prevalence of recorded diabetes is approximately ten times the 
incidence rate and has risen consistently over the past ten years from 16.2 per 1000 
person years in 1994 to 20.3 per 1000 person years in 1998 to 28.7 per 1000 person years 
in 2003. The age standardized prevalence is higher in men than women in each year.  
 
Chart 11:age standardized prevalence of diabetes 
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Our figures are comparable to other reports. The prevalence rates derived from the 
General Practice research Database was 18.9 per 1000 person years in 1994 and 22.3 per 
1000 person years in 19985; the RCGP weekly return service reported a prevalence of 16 
per 1000 in 1993 in its network of 60 practices6 and a study of 17 practices in London 
reported a prevalence of 2.54 in 20037.   
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4.2.2 Prevalence of diabetes by age 
This chart shows that the prevalence of diabetes rises very steeply with age and that the 
highest prevalence occurred in 2003.  Prevalence has risen in all age groups and by 2003, 
10% of patients aged 70-79 have a diagnosis of diabetes.  
 
Chart 12: prevalence of diabetes by age 
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These prevalence rates compare well with that estimated from a meta-analyses of 15 
individual studies8.
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4.2.3 Prevalence of diabetes by Strategic Health Authority 
 
Chart 13 shows variations in prevalence by Strategic Health Authority in 1996 and 2003. 
In 2003, the prevalence was highest in North East London where it was 45.01 per 1000 
person years. The lowest was in South West London where the prevalence was 19.94 per 
1000 person years showing a two fold variation compared with North East London. 
 
Chart 13: prevalence of diabetes by strategic Health Authority 
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4.2.4 Prevalence of diabetes by deprivation  
 
Chart 14 (Excel work book) shows prevalence by deprivation. As expected, prevalence 
was highest in areas of high deprivation. For example, prevalence in the most deprived 
quintile was 66% higher in the most quintile compared with the most affluent (rate 38.70 
vs 23.21 per 1000 person years). The gradient with deprivation is similar to that reported 
elsewhere even though we report on deprivation by assigning individuals to the 
characteristics of the output area of residence rather than self assigned measures or a 
composite measure for the patients general practice5. The association and type of diabetes 
is considered later in this report. 
 
Chart 14: Age standardized prevalence of diabetes per 1000 pyr by deprivation 
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4.2.5 Prevalence of diabetes by ethnicity 
 
The next chart shows the variation in age standardised prevalence of diabetes by ethnicity 
using small area statistics assigned to the output area associated with the patients 
postcode from the 2001 census.   
 
Chart 15: Age standardized prevalence of diabetes per 1000 pyr by ethnicity 
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As expected, prevalence of diabetes was highest in areas of high ethnicity. In 2003, the 
prevalence in areas of high ethnicity (ie 80-100% non white) was 74.31 per 1000 person 
years compare with 27.61 per 1000 person years in areas of low ethnicity (0-19% non 
white) – almost a 3 fold difference.  
 
Other studies have found similar variations in the prevalence of diabetes by ethnicity 
although these have used individual measures of ethnicity rater than small areas statistics. 
Two studies, for example, found a four fold higher prevalence in Asians compared with 
white people9 10.  
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4.2.6 Prevalence of diabetes by type 
 
The following tables are derived from table 16 in the Excel work book and show the 
prevalence of type one and type two diabetes. In 2003, we identified 3744 patients with 
type one diabetes from a population of 1.39 million patients giving an age standardized 
prevalence of 2.68 per 1000 person years. We identified 39761 patients with type two 
diabetes giving an age standardized prevalence of 25.98 per 1000 person years. 
 
Chart 16 Prevalence of diabetes by type 
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In broad terms, the prevalence of type two diabetes is around ten times the prevalence of 
type one diabetes. This ratio is broadly similar to the ratio reported elsewhere11 . Type 
two diabetes are more common in men than women despite adjustments for age. The ratio 
of males to females in 2003 is 1.3 which is similar to the ratio described elsewhere in 
much smaller studies12. 
 
Whilst there has been a 30% increase in the prevalence of type one diabetes there has 
been a 53 % increase in the prevalence of type two diabetes over the ten years 1994 to 
2003.  
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4.2.6.1 Prevalence of type one diabetes by deprivation 
 
Table 19 (Excel workbook) shows the age standardized prevalence of type one and type 
two diabetes by deprivation. There is no clear relationship between deprivation and type 
one diabetes [the highest rates were in the middle quintile for most years]. There has been 
a modest increase in the prevalence in all quintiles over the past ten years.  
 
Chart 19a: Age standardized prevalence of type 1 diabetes by deprivation 
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4.2.6.2 Prevalence of type 2 diabetes by deprivation 
The following chart shows that the age standardized prevalence of type 2 diabetes is 
strongly related to deprivation with highest rates in the most deprived areas. In 1994, the 
prevalence  was 78% higher in deprived compared with affluent areas and in 2003 it was 
90% higher.  
 
 
Chart 19b: Age standardized prevalence of type 2 diabetes by deprivation 
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Three small studies confirm the association between deprivation and type two diabetes. 
The first study was conducted in 7 practices in Bristol in 1994 suggested that deprivation 
was correlated with type 2 but not type one diabetes13. The second study was conducted 
in  49 practices in the North East of England in 199414. An analysis of American Survey,  
NHANES II,  between 1988 and 1994 also showed deprivation was associated with 
prevalence of type two diabetes15. This is the first time that the association has been 
confirmed on such a large population spread through out the UK and the first time trends 
over time have been reported. Possible explanations for the association are obesity and 
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physical inactivity, both of which are associated with type two diabetes and are more 
common in deprived areas.  
 
 

4.3 Mortality for diabetes 
4.3.1 Mortality rates of diabetes by sex 
 
Chart 21a and b shows trends in age standardized mortality rates by sex in patients with 
and without diabetes.  
 
Overall, there seems to be a marginal decline in death rates over the last 10 years in 
patients with diabetes. In 1994 the age standardized mortality rate was 16.73 per 1000 
person years and in 2003 it was 14.72 per 1000 person years. The trend appears similar in 
both men and women although the actual death rate is higher in men than women. 
 
Chart 21a: Trends in age standardized mortality rates by sex in patients with 
diabetes 
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The trends observed here are consistent with earlier studies from America which found 
higher rates in male patients with diabetes than female patients16.. The study also found a 
decline in overall rates in patients with diabetes over time. 
 
Chart 21b: Age standardized death rates in patients without diabetes 
The graph below shows the mortality rates in patients without diabetes are higher in men 
compared with women and suggest a slight decline over the past 10 years. As expected, 
the age standardised mortality rates are twice as high in patients with diabetes compared 
with patients without diabetes. In 2003 the mortality rate in patients with diabetes was 
14.72 per 1000 person years compared with 7.6 per 1000 person years in patients without 
diabetes.  
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4.3.2 Mortality rates of diabetes by deprivation 
 
The next two charts show trends in death rates in patients by deprivation. The first chart 
shows that age standardised death rates in patients with diabetes are higher than patients 
without diabetes. There has been a steady decline in overall rates over the last ten year 
but without much change in the gradient.  
 
Chart 24a: Age standardized mortality rates by deprivation for patients with 
diabetes 
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Other studies have shown that diabetes mortality rates are higher in more deprived areas 
though the association is attenutated when obesity is taken into consideration17. 
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The next chart shows the age standardised death rates for all patients. There has been no 
change in death rates for patients from the most deprived areas whereas the death rates 
for patients from affluent areas have slightly declined over the ten years from 8.1 per 
1000 in 1994 to 7.0 per 1000 person years in 2003. 
 
Chart 24b: Age standardized mortality rates by deprivation for all patients  
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4.3.3 Mortality rates of diabetes Strategic Health Authority 
 
The next section reviews trend in death rates by Strategic Health Authority Area. The 
mortality rate for diabetes varies hugely across the country with the highest rates in 
Northumberland in 2003 (34.57 per 1000 person years) and the lowest rates in Wales. 
 
Chart 23: Age standardized mortality rates for diabetes by Strategic Health 
Authority 
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4.3.4 Mortality rates by type of diabetes 
 
This chart shows that the age standardised mortality for patients with type one diabetes is 
higher than that for type two [and both are substantially higher than the rates for patients 
without diabetes]. There was a death for a child with type 2 diabetes in 2002 which has 
skewed the age standardised rates for type 2 in 2002.  
 
Chart 26 Age standardised death rates per 1000 for patients with type 1 and 2 
diabetes 
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There is no clear trend for patients with type one diabetes over time though this probably 
reflects the smaller sample size of patients with type one diabetes.  

 
This analysis, is however, among the first to be able to distinguish death rates by type of 
diabetes as previous studies have failed to do this16. 
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5 DISCUSSION 
 
Understanding the rise in prevalence of diabetes 
 
Possible explanations for the increase in prevalence of diabetes 
 
1. ascertainment 
 
The increase in prevalence of recorded diabetes could reflect better ascertainment of 
cases due to improved computer recording of diagnoses.   
 
2. screening 
 
A higher proportion of patients with type 2 diabetes are now being diagnosed. This could 
be due to better screening as previous studies have suggested that less than half all tru 
cases have been diagnosed18.  
 
3. Ageing population 
 
Changes in age structure of the population are unlikely to explain the rise in prevalence 
since there was an increase in age standardized rates 
 
4. improved survival 
 
There is some evidence to support the hypothesis that the increase in prevalence is due to 
improved survival since the standardised mortality rates have declined over the last yen 
years.  
 
5. change in diagnostic criteria 
 
There has been a shift in recommendations for the diagnosis of diabetes from a 2 hour 
glucose concentration of = 11.1 mmol/l to a fasting glucose of >=7.0 mmol/l and 
inevitably this will have contributed to the increase in diagnosed cases19. 
 
5. true increase in incidence of type 2 diabetes 
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Analysis of prescription and mortality data from Denmark concluded that incidence was 
stable and that mortality was falling and that this accounted for the increase in observed 
prevalence20. However, the analysis had a number of clear limitations21 and the authors 
themselves called for further work using databases which allowed access to individual 
diagnoses. It had a risk of counting cases twice and omitted patients with diet treated 
diabetes. It didn’t account for type one or type two diabetes or for the effect of 
deprivation, ethnicity or obesity. The stable rate of incidence, for example, might have 
been explained by constant [rather than rising] levels of obesity21.  
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