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Abstract

 

Aims

 

To describe the characteristics of newly diagnosed people with Type 2 diabetes (T2DM) and compare these with
published studies.

 

Methods

 

Baseline data of participants recruited to the DESMOND randomized controlled trial conducted in 13 sites
across England and Scotland were used. Biomedical measures and questionnaires on psychological characteristics were
collected within 4 weeks of diagnosis.

 

Results

 

Of 1109 participants referred, 824 consented to participate (74.3%). Mean (

 

±

 

 

 

SD

 

) age was 59.5 

 

±

 

 12 years and
54.9% were male. Mean HbA

 

1c

 

 was 8.1 

 

±

 

 2.1% and did not differ by gender. Mean body mass index (BMI) was signifi-
cantly higher in women (33.7 vs. 31.3 kg/m

 

2

 

; 

 

P

 

 

 

<

 

 0.001); 69% of women and 54% of men were obese (BMI 

 

>

 

 30 kg/m

 

2

 

).
Total cholesterol was significantly higher in women (5.6 vs. 5.2 mmol/l; 

 

P

 

 

 

<

 

 0.001). Overall, 14.7% reported smoking.
Percentages reporting recommended levels of vigorous activity (

 

≥

 

 3 times/week) and moderate activity (

 

≥

 

 5 times/week)
were 10.6 and 16.0%, respectively, and were lower in women. Specific illness beliefs included 73% being unclear about
symptoms and only 54% believing diabetes is a serious condition. Symptoms indicative of depression were reported by
significantly more women than men (16.1% vs. 8.2%; 

 

P

 

 

 

=

 

 0.001).

 

Conclusion

 

Data from this large and representative cohort of newly diagnosed people with T2DM show that many have
modifiable cardiovascular risk factors. Comparison with the literature suggests that the profile of the newly diagnosed
may be changing, with lower HbA

 

1c

 

 and higher prevalence of obesity. Many expressed beliefs about and poor under-
standing of their diabetes that need to be addressed in order for them to engage in effective self-management.
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Introduction

 

Type 2 diabetes mellitus (T2DM) is a chronic condition leading
to long-term, serious complications [1] and associated with
increased morbidity and premature death from cardiovascular

disease. T2DM is managed primarily by the patient, and therefore
acquisition of appropriate skills for successful self-management
plays a major role in addressing health beliefs and optimizing
glycaemic control, as well as addressing cardiovascular risk
factors and maintaining quality of life [2–4]. In routine clinical
practice, patients often find it difficult to follow the treatment
and lifestyle advice given by healthcare professionals, and
many fail to achieve optimal metabolic control [5]. Supporting
and encouraging people to take day-to-day control of their
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condition is essential in both the delivery of care and diabetes
education programmes [6–8].

The results of the Diabetes Education and Self Management
of Ongoing and Newly Diagnosed (DESMOND) trial have been
recently published [9]. This paper describes the characteristics
of those enrolled in the trial. The clinical characteristics of this
large, representative primary care cohort of newly diagnosed
people will be compared with those reported by the United
Kingdom Prospective Diabetes Study (UKPDS) [10] and other
studies in the literature. Comparison of the present data with
earlier studies will provide information on whether and how the
profile of the newly diagnosed is changing. This will be valuable
to healthcare professionals in the delivery of care as well as in
the identification of educational needs at diagnosis in order to
ensure that self-management interventions are fit for purpose.

 

Methods

 

The development, piloting and randomized controlled trial
(RCT) of the DESMOND structured education programme
adopted the Medical Research Council framework for the
development of complex interventions [11], which comprises
five phases: theory, modelling and exploratory trial, followed
by an RCT and long-term implementation. Details of the
DESMOND programme [12] and the results of the RCT have
been published [9].

The trial was a multisite cluster RCT conducted in 13 sites in
primary care, involving 17 primary care organizations in
England and Scotland. The study was approved by a national
Multi-centre Research Ethics Committee and the local Research
and Development Management Committees of the participating
organizations. Participants gave informed consent in accordance
with International Conference on Harmonization Good Clinical
Practice Guidelines.

 

Referral and eligibility

 

Patients were referred within 4 weeks of diagnosis by their
general practitioner or practice nurse. All patients aged 

 

≥

 

 18 years
were eligible unless they had severe and enduring mental health
problems, were not primarily responsible for their own care or
were unable to participate in a group programme.

 

Outcome measures

 

Biomedical data were collected at practice level and sent to a
site coordinator, who forwarded the data to the DESMOND
Central Office. Participants were asked to complete a questionnaire
before they attended the DESMOND programme.

HbA

 

1c

 

, blood pressure, blood lipids [total, high-density lipo-
protein (HDL)- and low-density lipoprotein (LDL)-cholesterol
and triglycerides], body weight and waist circumference were
measured. Practices were issued with standard operating procedures
for collection of data. Fasting venous blood samples were
assayed locally in accredited laboratories that are part of the
National External Quality Assurance Programme, with HbA

 

1c

 

measured using a Diabetes Control and Complications Trial-
aligned method. Blood pressure was measured with the patient

in a sitting position. The average of two readings, after 10 min
rest, was recorded. Height and weight were measured using
calibrated scales, without shoes. Waist circumference was measured
with the patient standing, using a soft tape at the mid-axillary
line, halfway between the lowest rib and iliac crest.

The questionnaire completed by participants included lifestyle
questions on smoking from the Summary of Diabetes Self-Care
Activities Questionnaire [13] and physical activity from the
International Physical Activity Questionnaire [14], which has
been validated in a large 12-country study. Questions on five
categories of illness beliefs were included in the questionnaire.
The individual’s perception that they understand their diabetes
(illness coherence score), perception of the duration of their
illness (timeline score) and perception of their ability to affect
the course of their diabetes (personal responsibility score) were
assessed using the Illness Perceptions Questionnaire–Revised
[15]. This is a generic illness representations questionnaire,
which was validated in people with T2DM as part of its
development [15]. Perceived seriousness and perceived impact
of diabetes were assessed using the Diabetes Illness Representa-
tions Questionnaire [16]. The scales were developed from work
on illness beliefs in adults with diabetes [17], refined in studies
with young adults with Type 1 diabetes [18] and subsequently
validated in adults withT2DM [12]. The seven questions on
depression from the Hospital Anxiety and Depression Scale
(HADS) [19] were used to determine a score for depression.

To compare the biomedical results of this study with pre-
vious studies, we conducted a Medline and Embase search for
papers reporting data on people newly diagnosed with T2DM.

 

Statistics

 

Statistical analyses were conducted using the SPSS statistical
package (SPSS Inc., Chicago, IL, USA). We used 

 

χ

 

2

 

 to compare
proportions and 

 

t

 

-tests to compare means. The Pearson’s corre-
lation coefficient was used to look at associations with age.

 

Results

 

Two hundred and seven practices in the 13 sites were recruited
to the trial, of which 67% (139 practices) had General Medical
Service contracts and 34% (70 practices) were involved with
general practice vocational training. Referral took place between
October 2004 and January 2006, with 162 (78%) practices
actively referring patients. One thousand one hundred and
nine patients (577 men, 532 women) were referred and 824
(452 men, 372 women) consented to take part and were
recruited. Consent rate was higher in the men (78.3% vs. 70%).
The mean (

 

SD

 

) age was significantly higher in the consenting
group [59.5 

 

±

 

 12.1 vs. 56.5 

 

±

 

 13.0 years (range 28–87); 

 

P

 

 

 

<

 

 0.001],
but there was no statistically significant difference in gender
between consenters and non-consenters. Of those recruited to
the trial, 762 (92.5%) agreed to complete the questionnaire.

 

Demographic and biomedical characteristics

 

The demographic and biomedical characteristics of participants
are shown in Table 1. Figure 1 shows the mean HbA

 

1c

 

 by age
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and sex and Figure 2 the distribution of HbA

 

1c

 

. HbA

 

1c

 

 did not
differ between men and women (8.1 

 

±

 

 2.1 and 8.0 

 

±

 

 2.1%,
respectively) and decreased with age (

 

r

 

 

 

=

 

 –0.0125; 

 

P

 

 

 

<

 

 0.001).
HbA

 

1c

 

 was 8.4 

 

±

 

 2.1% in those aged 

 

≤

 

 60 years with 7.8 

 

±

 

 2.1%
in those aged 

 

>

 

 60 years (

 

P

 

 

 

<

 

 0.001). Total, HDL- and LDL-
cholesterol levels, as well as body mass index (BMI) and waist
circumference were all significantly higher in women (Table 1).

Table 2 shows the percentage of participants outside recom-
mended targets for HbA

 

1c

 

, total and LDL-cholesterol, blood
pressure, BMI and waist circumference. The percentage of
women outside target was significantly higher for total
cholesterol and LDL-cholesterol. The percentage who were
overweight or obese (BMI 

 

>

 

 25 kg/m

 

2

 

) was the same in men and
women (92%), but more women were obese (BMI 

 

>

 

 30 kg/m

 

2

 

)
than men (69% and 54%; 

 

P

 

 

 

<

 

 0.001).

 

Cardiovascular risk estimates

 

The UKPDS Cardiovascular Disease Risk Estimate [20

 

]

 

 was
calculated for participants with complete data for the required
variables. The median (interquartile range) 10-year risk
estimate of coronary heart disease or stroke at baseline was
17.7% (95% confidence interval 11.6, 29.1). This was higher
in men and increased with age (Figure 3). Of men 72.2% and
of women 39.8% had a 10-year UKPDS risk estimate 

 

>

 

 15%.

 

Lifestyle characteristics

 

Table 3 gives figures for smoking status and frequency of
participation in physical activity. There was a small but not

Table 1 Demographic and biomedical characteristics (mean ± SD)

Male Female P

N 452 372
Age (years) 59.0 ± 11.6 60.1 ± 12.6  0.178
Age group, N (%)

< 50 years 82 (22.0%) 94 (20.8%)  0.071
50–69 years 191 (51.3%) 265 (58.6%)
≥ 70 years 99 (26.6%) 93 (20.6%)

White, N (%) 389 (97.3%) 336 (96.0%)  0.416
HbA1c (%) 8.1 ± 2.1 8.0 ± 2.1  0.457
Total cholesterol (mmol/l) 5.2 ± 1.25 5.6 ± 1.35 < 0.001
HDL-cholesterol (mmol/l) 1.1 ± 0.35 1.3 ± 0.47 < 0.001
LDL-cholesterol (mmol/l) 3.0 ± 0.96 3.5 ± 1.22 < 0.001
Triglycerides (mmol/l) 2.7 ± 2.33 2.4 ± 1.75  0.028
Systolic BP (mmHg)  140 ± 18  141 ± 17  0.569
Diastolic BP (mmHg)  82 ± 11  82 ± 10  0.768
Waist circumference (cm)  108 ± 13.6  104 ± 14.5 < 0.001
Body mass index (kg/m2) 31.3 ± 5.40 33.7 ± 6.9 < 0.001

HDL, high-density lipoprotein; LDL, low-density lipoprotein; 
BP, blood pressure. 

FIGURE 1 Mean (SD) HbA1c by sex age and group.

FIGURE 2 Distribution of HbA1c (%).

Table 2 Participants outside accepted biomedical targets (N and %)

Men Women P

HbA1c

> 7.5% [28] 215 (48.2%) 153 (42.3%)  0.092
> 7% [37] 266 (59.6%) 200 (55.2%)  0.209
> 6.5% [38] 263 (72.0%) 321 (72.7%)  0.830

Total cholesterol
> 5.0 mmol/l 213 (47.5%) 226 (61.6%) < 0.001
> 4.0 mmol/l 367 (81.9%) 325 (88.6%)  0.008

Low-density lipoprotein cholesterol
> 3.0 mmol/l 150 (47%) 157 (60.6%)  0.001
> 2.0 mmol/l 271 (85.0%) 229 (88.4%)  0.225

Blood pressure
> 130/80 mmHg 339 (75.2%) 285 (76.8%)  0.581
> 140/90 mmHg 193 (42.8%) 177 (47.7%)  0.159

Body mass index
 < 25 kg/m2 33 (8.4%) 31 (7.4%) < 0.001
25–30 kg/m2 171 (38.6%) 83 (22.6%)
> 30 kg/m2 239 (54.0%) 254 (69.0%)

Waist circumference
> 88 cm (women),
> 102 cm (men)

271 (64.1%) 301 (87.8%) < 0.001
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significant difference (

 

P

 

 

 

=

 

 0.411) in smoking status between
men and women (13.7 and 15.9%, respectively), and the
percentage smoking decreased markedly with age (

 

P

 

 

 

=

 

 0.001);
25.5% of those aged 

 

≤

 

 50 years reported smoking in the
previous week, compared with only 5.6% in those aged

 

>

 

 70 years. Reported frequencies of participation in vigorous
and moderate activities at least once in the previous 7 days
were 27.8 and 43.8%, respectively. The percentages reporting
the recommended amounts [21] of vigorous activity (

 

≥

 

 3 times
a week) and moderate activity (

 

≥

 

 5 times a week) were only
11.4 and 16.1%, respectively. These were significantly higher
in men (Table 3). Overall, 58.8% reported walking at least five
times during the previous week and this did not differ by gender.

 

Depression and illness beliefs

 

The mean (

 

SD

 

) HADS depression score was higher in women
than in men (3.89 

 

±

 

 3.64 and 3.24 

 

±

 

 3.20, respectively; 

 

t

 

 

 

=

 

 2.58,

 

P

 

 

 

=

 

 0.01). Symptoms indicative of depression (HADS ≥ 8)
were reported by significantly more women than men (16.1
and 8.2%, respectively; χ2 = 13.7, P < 0.001). These levels

compare with UK normative data [22], which show a HADS
score ≥ 8 in 13% of women and 8% of men. However, depres-
sion was associated with comorbidity, in that individuals
taking both lipid-lowering and antihypertensive medication
reported more depressive symptoms [mean (SD) score
= 4.34 ± 4.0] than individuals on treatment for one condition
[mean (SD) score = 3.78 ± 3.6] or on no concurrent medication
[mean (SD) score = 3.25 ± 3.2; F = 3.51; P < 0.05].

In terms of illness beliefs, 33% reported that they did not
understand their diabetes and 46% were uncertain or disagreed
that their diabetes was a serious threat to their health (see
Table 4 for full details of responses). By way of validation,
individuals who felt they understood their diabetes tended to
report diabetes as being more serious (r = 0.14; P < 0.001) and
were more likely to agree it was a chronic illness (r = 0.30;
P < 0.001), that they could affect its course (r = 0.30;
P < 0.001) and that it would not have a major impact on their
day to day life (r = –0.16; P < 0.001).

Depressive symptomatology was associated with more
negative illness beliefs, so that more depressed individuals
were more likely to report that diabetes would have a major
impact on their life (r = 0.42; P < 0.001), were less likely to
believe they could affect the course of their diabetes (r = –0.22;
P < 0.001), believed their diabetes to be more serious (r = 0.15;
P < 0.001), and at the same time that they did not have a coherent
understanding of their diabetes (r = 0.18; P < 0.001). Age was
also associated with illness beliefs, with younger participants
reporting more understanding (r = 0.20; P < 0.001), being
more likely to agree it is a chronic illness (r = –0.22; P < 0.001),
as more serious (r = 0.24; P < 0.001) and that it would have a
greater impact on their lives (r = 0.19; P < 0.001). The only
gender difference in beliefs was that women were less likely
than men to think they could affect the course of their diabetes
[mean (SD) scores = 23.8 ± 3.4 and 24.7 ± 3.3, respectively;
t = 3.31; P < 0.001]. There were no differences between smokers
and non-smokers, or between those taking and not taking
lipid-lowering or antihypertensive medications.

Comparison with other published studies

Table 5 compares the baseline data from the DESMOND trial
with the UKPDS and other published studies on people newly
diagnosed with T2DM. Comparisons of the data need to be
made with caution because of differences in eligibility criteria
and in procedures used for data collection. The largest study
conducted on the newly diagnosed is the UKPDS [10], a
multisite study in which 5102 participants were referred over
the period 1977–1991. The median HbA1c (9.1%) was higher
than in the present study (7.3%) and the median BMI was
lower (28.0 in UKPDS compared with 31.4 kg/m2 in DESMOND).
A single-site study conducted in the south of England [23,24]
reported a mean BMI at referral of 30.7 kg/m2, but baseline
HbA1c values are not available for comparison. During a
single-site incidence study conducted in the UK, Gatling et al.
[25] collected data from all new cases (n = 706) diagnosed at

FIGURE 3 Median 10-year risk estimate (%) of  coronary heart disease 
or stroke.

Table 3 Smoking status and participation in physical activity (N and %)

Men Women P

Smoking status* 55 (13.7%) 55 (15.9%) 0.411
Vigorous activity

None 266 (68.0%) 245 (77.3%) 0.024
1–2 times/week 53 (13.6%) 29 (9.1%)
> 3 times/week 72 (18.4%) 43 (13.6%)

Moderate activity
None 188 (51.8%) 182 (61.7%) 0.032
1–4 times/week 108 (29.8%) 74 (25.1%)
≥ 5 times/week 67 (18.5%) 39 (13.2%)

Walking
None 41 (10.5%) 38 (11.6%) 0.190
1–4 times/week 108 (27.7%) 109 (33.2%)
≥ 5 times/week 241 (61.8%) 181 (55.2%)

*Reported smoking during previous week.
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practice level during 1996–1998. The mean HbA1c (10.8%)
was high, and the authors use this information to emphasize
the importance of early diagnosis. The mean BMI (31.5 kg/m2)
was lower than in the present study. Hillier et al. [26] present
a large dataset of patients diagnosed between 1996 and 1998
in the USA. The mean HbA1c (7.5%) was the lowest of the
studies and the BMI (33.3 kg/m2) was the highest. However,
the data were collected retrospectively from health insurance
records and may not closely represent the local population.

Discussion

In addition to providing baseline data for the DESMOND
RCT, the data provide an up-to-date profile of people newly
diagnosed with T2DM in the UK. The strengths of the
database are its size, the fact that the study was conducted in
13 sites across the country and the wide eligibility criteria for
entry into the study. The referral rate (calculated using practice

list sizes to be equivalent to 0.96 per 1000 patient-years)
suggests that about half of predicted incident cases [27] were
referred to the study. As referral took place between 2004 and
2005, the data are up-to-date. The participants are therefore
reasonably representative of a typical newly diagnosed White
European population in the UK.

The results show that a high proportion of participants
demonstrated evidence of modifiable cardiovascular risk
factors at diagnosis. Overall, 54% had total cholesterol
> 5 mmol/l, 76% had blood pressure > 130/80 mmHg and
91% were overweight or obese. The prevalence of all these
cardiovascular risk factors was higher in women. This is
important information that needs to be considered in the
clinical management of newly diagnosed patients. Lifestyle is
a key factor in the pathogenesis of cardiovascular disease and
T2DM. Although the overall level of smoking was low, it was
higher in women and in the younger age groups. Levels of physical
activity were low with < 20% reporting the recommended

Table 4 Response (%) to individual illness belief statements

Strongly 
agree/agree, %

Uncertain, 
%

Strongly disagree/
disagree, %

Coherence
The symptoms of my diabetes are puzzling to me 40.1 33.0 27.0
My diabetes is a mystery to me 40.3 22.7 37.0
I don’t understand my diabetes 32.6 29.4 38.0
My diabetes doesn’t make any sense to me 32.0 27.2 40.8
I have a clear picture or understanding of my diabetes 33.7 38.0 28.3
Timeline
My diabetes will last a short time 5.0 26.5 68.5
My diabetes is likely to be permanent rather than temporary 71.8 23.4 4.8
My diabetes will last for a long time 69.6 24.9 5.5
My diabetes will pass quickly 1.9 24.8 73.3
I will have diabetes for the rest of my life 68.4 27.0 4.5
My diabetes will improve in time 24.8 46.9 28.3
Personal responsibility
There is a lot which I can do to control my symptoms 88.7 10.2 1.1
What I do can determine whether my diabetes gets better or worse 82.8 15.8 1.5
The course of my diabetes depends on me 81.1 16.3 2.5
Nothing I do will affect my diabetes 5.4 18.0 76.7
I have the power to influence my diabetes 81.3 16.7 2.0
My actions will have no effect on the outcome of my diabetes 5.9 16.9 77.2
Seriousness
My life will be shorter because I have diabetes 7.1 56.1 36.8
My diabetes is a serious threat to my health 54.2 31.6 14.2
If I don’t control my diabetes I will probably get diabetes complications 87.3 11.1 1.6
I have only got a mild form of diabetes 40.1 38.9 20.9
Having diabetes does not have much effect on my life 15.8 34.7 49.5
I worry about getting the complications of diabetes 59.7 22.5 17.7
Impact
My diabetes strongly affects the way other people see me as a person 6.1 24.8 69.1
My diabetes has serious economic and financial consequences 7.6 31.2 61.2
My diabetes changes my daily activities (friends, work, school) 8.4 16.4 75.2
My diabetes does not have much effect on my life 38.1 33.0 28.9
My diabetes strongly affects the way I see myself as a person 18.1 20.5 61.4
I worry about going hypo (having a low blood sugar reaction) 25.8 38.8 35.4
My diabetes causes difficulties for those who are close to me 13.8 22.5 63.7
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weekly levels of moderate and vigorous activity. Women reported
significantly lower levels of physical activity, which adds to the
evidence that in the present cohort there was a higher level of
cardiovascular risk factors in this group. Lifestyle is clearly
an important issue that needs to be addressed in education pro-
grammes, and is focused on in the DESMOND programme [12].

Very few large studies have been conducted on the newly
diagnosed. The largest study for comparison was the UKPDS,
which was commenced nearly 30 years ago. The lower mean
age of the participants in the UKPDS study may be due to the
maximum age of referral being 65 years and the exclusion
criteria applied [10]. The lower HbA1c in the DESMOND
cohort compared with the earlier UK studies may be a result of
earlier diagnosis and proactive case finding in primary care,
resulting from the introduction of national guidelines for
diabetes care [6] and the Quality and Outcome Framework of
the new General Medical Services contracts held by general
practices [28]. The higher BMI is indicative of the increase in
prevalence of obesity over the past 20 years [29].

The data show that many people newly diagnosed with
T2DM hold strong beliefs about their diabetes that are not
commensurate with our current medical understanding,
including that diabetes is not a permanent, serious and chronic
condition. Furthermore, nearly half reported they did not
understand their condition. Given the evidence that across a
range of chronic conditions [30], including diabetes [12], these
beliefs are strong predictors of an individual’s subsequent
self-care, psychological well-being and metabolic control,

these are clearly important areas to discuss with patients. Just
telling people the correct information has been repeatedly
demonstrated [31–33] to be insufficient to change people’s
beliefs, and this is why the DESMOND programme has
focused on engaging participants in systematic, rather than
heuristic processing [12] of information to facilitate changes in
these beliefs.

The HADS data on depressive symptoms are the first
available on individuals newly diagnosed with T2DM and
suggest that depression is not significantly more common among
people with diabetes compared with the general population rates
in the UK [22]. This is surprising given the relationship
between increased BMI and depression, and meta-analysis
indicating depression is elevated in established T2DM and a
risk factor for the development of T2DM [34]. This could be
a function of selection bias in sampling and recruitment into
the study. However, this result is compatible with recent
research from the Netherlands [35] indicating that increased
rates of depression in people with T2DM are only seen in
individuals with complications or comorbidities, and from the
USA [36] indicating that untreated T2DM is not associated
with an increase in rates of depression. These results suggest
that it is not diabetes per se that is responsible for the increase
in depression, but rather the psychological burden of diabetes
in combination with other heath problems. However, as
comorbidity and complications are heavily associated with
illness duration and glycaemic control, it is not possible to rule
out the possibility that extended exposure to glucose dysregulation

Table 5 Baseline data from studies on newly diagnosed; values are means (SD) unless otherwise stated

UKPDS [10,39,40]
South of England 
Study [23,24] Hillier et al. [26] Poole Study [25] DESMOND [9]

Location Multisite in UK Single site in England Single site in USA Single site in England Multi-site in UK
Study type RCT, new cases 

diagnosed at 
practice level 
(15 centres)

RCT, new cases 
diagnosed at practice 
level (41 practices)

Retrospective 
data from Health 
Insurance records

Incidence study, 
new cases diagnosed 
at practice level 
(24 practices)

RCT, new cases 
diagnosed at 
practice level 
(162 practices)

Referral period 1977–1991 1994–1995 1996–1998 1996–1998 2004–2005
Age eligibility (years) 25–65 40–64 45–70 All new cases > 18 years
N 5102 197 2160 706 824
% male 59 57.9 56 54 55
Mean age (years) 53* 55.8 ± 6.8 — 64.3 ± 13.2 59.5 ± 12.1
HbA1c (%) 9.1* 7.5 ± 1.6 10.8 ± 2.9 8.1 ± 2.1†
Body mass index (kg/m2) 28* 30.7 ± 5.8 33.3 ± 27 31.5 ± 7.0‡ 32.4 ± 6.2
Total cholesterol (mmol/l) 5.6§ 5.3 ± 1.26 5.9 ± 1.1‡ 5.4 ± 1.31
HDL-cholesterol (mmol/l) 1.04§ 1.0 ± 0.4 1.2 ± 0.42
LDL-cholesterol (mmol/l) 3.7§ 2.3 ± 1.33 3.1 (1.11)
Systolic BP (mmHg) 143¶ 144 (80–190)**  135 ± 18  142 ± 21‡  141 ± 18
Diastolic BP (mmHg) 87¶ 86 (60–118)**  79 ± 10  81 ± 12‡  82 ± 11

*Median.
†Median (IQR) HbA1c from DESMOND study = 7.3 (6.5–9.4).
‡Data from subgroup (n = 428) aged 35–74 years and free of existing cardiovascular symptoms.
§n = 1226.
¶n = 2906.
**Mean (range) from intervention arm, which did not differ from control arm.
HDL, high-density lipoprotein; LDL, low-density lipoprotein; BP, blood pressure.
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leads to vascular changes in the brain, producing the increased
rates of depression. It is hoped that longer term follow-up of
the DESMOND cohort will provide some answers to these
questions.

In conclusion, the results show that the demographics of
T2DM at diagnosis are changing, with patients having a lower
HbA1c but much higher BMI compared with those referred to
the landmark UKPDS. These recent data will be valuable for
those delivering care in a primary care setting and also for
researchers designing studies for people newly diagnosed with
T2DM. The study has also shown that newly diagnosed
patients have strong illness beliefs and poor understanding of
their diabetes that need to be considered by healthcare profes-
sionals delivering care and also addressed in the design and
delivery of structured education programmes in primary care.

Competing interests

Nothing to declare.

DESMOND Collaborative Steering Group: M. J. Davies,
S. Roberts, S. Amiel, F. Arundel, M. E. Carey, D. Cavan, S.
Cradock, H. M. Dallosso, H. Daly, Y. Doherty, S. Eaton, A.
Farooqi, C. Fox, G. Hawthorne, S. Heller, P. James, K. Jones,
E. Kennedy, N. Kennedy, K. Khunti, S. Lucas, M. MacKinnon,
C. Mittler, L. Oliver, G. Rayman, L. Richardson, J. Roddick,
A. Rogers, J. Roland, A. Setterfield, T. C. Skinner, S. Tesfaye,
S. Trowbridge, S. White, G. Wilson.

Training Strategy Group: S. Cradock, H. Daly, Y. Doherty, L.
Oliver, T. C. Skinner.

Participating Primary Care Organizations and local co-ordinators:
Bath and North East Somerset PCT: A. Thomas; Y. Smith,
J. Smalley.
East Staffordshire PCT: F. Kirkland, K. Rea.
East Leicester and Melton Rutland and Harborough PCTs:
M. Carey.
Greater Glasgow PCO: F. Brown, F. MacIntyre.
Greater Peterborough PCP: S. Hartley.
Ipswich, Suffolk Central and Suffolk Coastal PCTS: D. Watling,
H. Heighton, C. Calver.
Newcastle PCT: J. Stephenson, M. Hurst.
Northampton PCT: P. Meade.
North Tyneside PCT: L. Oliver, N. Cardill.
South Leicestershire PCT: M. Mays.
Sheffield North and West Sheffield PCTs: J. Cowling, C.
Bounekhla, A. Iliffe.
West Cumbria PCT: A. Eldred.
West Lothian PCO: R. Early.

Educators:
Bath and North-East Somerset: J. Davies, C. Taylor.
Eastern Leicester and MRH: S. Amin, L. Martin Stacey,
M. Boddington.

East Staffordshire: F. Kirkland, K. Gea.
Greater Glasgow: D. Halliday, M. Lavelle, K. Phillips, M. Cullen.
Greater Peterborough: M. Harris, G. Nixon.
Ipswich: A. Scott and K. Sutton.
Newcastle: M. Caraher, S. White.
Northampton: P. Meade, K. Hall, K. Osbourne.
North Tyneside: L. Oliver, A. Rodgers.
Sheffield: P. Cowling, L. Hall.
South Leicestershire: M. Mays, G. Gray, S. Fenn.
West Cumbria: C. Taylor, K. Rogers.
West Lothian: R. Early, L. Hunter, G. Bathgate.

References

1 International Diabetes Federation. Diabetes Atlas, 3rd edn. Brussels:
International Diabetes Federation, 2007.

2 Skinner T, Cradock S, Arundel F, Graham W. Four theories and a
philosophy: self-management education for individuals newly
diagnosed with type 2 diabetes. Diabetes Spectr 2003; 16: 75–80.

3 Norris SL, Engelgau MM, Narayan KM. Effectiveness of self-
management training in type 2 diabetes: a systematic review of
randomized controlled trials. Diabetes Care 2001; 24: 561–587.

4 Lorig K. Partnerships between expert patients and physicians. Lancet
2002; 359: 814–815.

5 Morris AD. Considerations in assessing effectiveness and costs of
diabetes care: lessons from DARTS. Diabetes Metab Res Rev 2002;
18: S32–S35.

6 Department of Health. National Service Framework for Diabetes:
Delivery Strategy. London: Department of Health, 2002.

7 National Institute for Clinical Excellence. Guidance on the use of
Patient-education Models for Diabetes (Technology Appraisal 60).
London: NICE, 2003.

8 Department of Health. National Service Framework for Diabetes:
Standards. London: DoH, 2001.

9 Davies MJ, Heller S, Skinner TC, Campbell MJ, Carey ME, Cradock S
et al. Effects of the diabetes education for ongoing and newly diag-
nosed (DESMOND) programme for people with newly diagnosed
type 2 diabetes: cluster randomized controlled trial. BMJ 2008; 336:
491–495.

10 UK Prospective Diabetes Study Group. UK Prospective Diabetes
Study (UKPDS) VIII Study design, progress and performance.
Diabetologia 1991; 34: 877–890.

11 Campbell M, Fitzpatrick R, Haines A, Kinmouth AL, Sandercock P,
Spiegelhalter D et al. Framework for design and evaluation of com-
plex interventions to improve health. BMJ 2000; 321: 694–696.

12 Skinner TC, Carey ME, Cradock S, Daly H, Davies MJ, Doherty Y
et al. Diabetes Education and Self-Management for Ongoing and
Newly Diagnosed (DESMOND): process modelling of pilot study.
Patient Educ Couns 2006; 64: 369–377.

13 Toobert DJ, Hampson SE, Glasgow RE. The summary of diabetes
self-care activities measure: results from 7 studies and a revised scale.
Diabetes Care 2000; 23: 943–950.

14 Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML,
Ainsworth BE et al. International physical activity questionnaire:
12-country reliability and validity. Med Sci Sports Exerc 2003; 35:
1381–1395.

15 Weinman J, Petrie KJ, Moss-Morris R, Horne R. The Illness Perceptions
Questionnaire: a new method for assessing the cognitive presentation
of illness. Psychology & Health 1996; 11: 431–441.

16 Skinner TC, Howells L, Greene S, Edgar K, McEvilly A, Johansson A.
Development, reliability and validity of the Diabetes Illness Repre-
sentations Questionnaire: four studies with adolescents. Diabet Med
2003; 20: 283–289.

dme(12)_2620.fm  Page 1460  Friday, November 21, 2008  10:25 AM



Original article DIABETICMedicine

© 2008 The Authors.
Journal compilation © 2008 Diabetes UK. Diabetic Medicine, 25, 1454–1461 1461

17 Hampson SE, Glasgow RE, Toobert DJ. Personal models of diabetes
and their relations to self-care activities. Health Psychol 1990; 9:
632–646.

18 Skinner TC, Hampson SE, Fife-Schaw C. Personality, personal model
beliefs and self-care in adolescents and young adults with Type 1
diabetes. Health Psychol 2002; 21: 61–70.

19 Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr 1983; 67: 361–370.

20 Stevens RJ, Kothari V, Adler AI, Stratton IM. The UKPDS risk
engine: a model for the risk of coronary heart disease in Type II
diabetes (UKPDS 56). Clin Sci 2001; 101: 671–679.

21 Department of Health. At Least Five a Week: Evidence on the Impact
of Physical Activity and Its Relationship to Health. London: DoH,
2004.

22 Crawford JR, Henry JD, Crombie C, Taylor EP. Normative data for
the HADS from a large non-clinical sample. Br J Clin Psychol 2001;
40: 429–434.

23 Griffin SJ, Little PS, Hales CN, Kinmonth AL, Wareham NJ.
Diabetes risk score: towards earlier detection of type 2 diabetes in
general practice. Diabetes Metab Res Rev 2000; 16: 164–171.

24 Kinmonth AL, Woodcock A, Griffin S, Spiegal N, Campbell MJ.
Randomized controlled trial of patient centred care of diabetes in
general practice: impact on current wellbeing and future disease risk.
BMJ 1998; 317: 1202–1208.

25 Gatling W, Guzder RN, Turnbull JC, Budd S, Mullee MA. The Poole
diabetes study: how many cases of Type 2 diabetes are diagnosed
each year during normal health care in a defined community? Diabetes
Res Clin Pract 2001; 53: 107–112.

26 Hillier TA, Pedula KL. Characteristics of an adult population with
newly diagnosed type 2 diabetes: the relation of obesity and age of onset.
Diabetes Care 2001; 24: 1522–1527.

27 Forouhi NG, Merrick D, Goyder E, Ferguson BA, Abbas J,
Lachowycz K et al. Diabetes prevalence in England, 2001—
estimates from an epidemiological model. Diabet Med 2006; 23:
189–197.

28 British Medical Association. Quality and Outcomes Framework
Guidance. London: British Medical Association, 2006.

29 Rennie KL, Jebb SA. Prevalence of obesity in Great Britain. Obes Rev
2005; 6: 11–12.

30 Hagger MS, Orbell S. A meta-analytic review of the common-sense
model of illness representations. Psychol Health 2003; 18: 141–184.

31 Norris SL, Lau J, Smith SJ, Schmid CH, Engelgau MM. Self-management
education for adults with type 2 diabetes: a meta-analysis of the effect
on glycemic control. Diabetes Care 2002; 25: 1159–1171.

32 Ellis SE, Speroff T, Dittus RS, Brown A, Pichert JW, Elasy TA. Diabetes
patient counseling: a meta-analysis and meta-regression. Patient Edu-
cation and Counseling 2005; 52: 97–105.

33 Hampson SE, Skinner TC, Hart J, Storey L, Gage H, Foxcroft D et al.
Behavioural interventions for adolescents with type 2 diabetes: how
effective are they? Diabetes Care 2000; 23: 1416–1422.

34 Ali S, Stone MA, Peters JL, Davies MJ, Khunti K. The prevalence of
co-morbid depression in adults with Type 2 diabetes: a systematic
review and meta-analysis. Diabet Med 2006; 23: 1165–1173.

35 Knol MJ, Heerdink ER, Egberts AC, Geerlings MI, Gorter KJ, Numans
ME et al. Depressive symptoms in subjects with diagnosed and undi-
agnosed type 2 diabetes. Psychosom Med 2007; 69: 300–305.

36 Golden SH, Lazo M, Carnethon M, Bertoni AG, Schreiner PJ, Roux
AV et al. Examining a bidirectional association between depressive
symptoms and diabetes. JAMA 2008; 299: 2751–2759.

37 American Diabetes Association. Standards of Medical Care in Diabetes.
Diabetes Care 2005; 28 (Suppl. 1): S4–36.

38 European Diabetes Policy Group. A desktop guide to Type 2 diabetes
mellitus. Diabet Med 1999; 16: 716–730.

39 UK Prospective Diabetes Study (UKPDS) Group. United Kingdom
Prospective Diabetes Study III Prevalence of hypertension and
hypotensive therapy in patients with newly diagnosed diabetes.
Hypertension 1985; 7 (Suppl. II): II–8–II–13.

40 UK Prospective Diabetes Study (UKPDS) Group. Effect of 3 months’
diet after diagnosis of Type 2 diabetes on plasma lipids and lipoproteins
(UKPDS 45). Diabet Med 2000; 17: 518–523.

dme(12)_2620.fm  Page 1461  Friday, November 21, 2008  10:25 AM



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


