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Introduction
Diabetes is a serious and life-threatening disease, however 
it can be managed very well through proper treatment 
and controlling. Diabetes self-management training and 
education plays a vital role in the management of diabetes 
(1). It is crucial for diabetic patients to be aware of nature, 
treatment, risk factors and complication of disease due to 
providing suitable modality to attenuate following com-
plications. In a study to detect the relation between health 
literacy, complication awareness and diabetic control 
among patients with type 2 diabetes mellitus, it was con-

cluded that patient awareness scores and health literacy 
was negatively related to diabetes control (2). This study 
was 6 months study, carried out from September 2005 to 
February 2006 with about 150 Chinese patients.

Materials and Methods
For this review, we used a variety of sources by search-
ing through PubMed, EMBASE, Scopus and directory of 
open access journals (DOAJ). The search was performed 
by using combinations of the following key words and or 
their equivalents; Prevalence of diabetes mellitus, aware-
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ness and knowledge about diabetes and its management, 
diabetes education programmes, effectiveness of diabetes 
education.

Results
Looking at the study carried out to explore the total 
prevalence of diabetes mellitus in 2001 in England to sup-
port delivery of healthcare services it was estimated that 
in 2001 the prevalence of diabetes (diagnosed as well as 
undiagnosed) in England was about 4.5%, affecting more 
than 2 million persons (3). It was found that the preva-
lence of type 2 diabetes was 92% affecting 2 000 000 per-
sons and the prevalence of type 1 diabetes was nearly 8% 
affecting 160 000 persons. The prevalence of diabetes was 
estimated to be more in women (5.2%) than men (3.6%). 
It was also estimated that the prevalence of diabetes was 
higher in the people from ethnic minority groups than the 
white people. The estimated prevalence rates are 4.3 for 
white people, 5.7 for black African/Caribbean, and 6.6 for 
South Asians and 2.1% for other groups. The prevalence 
of diabetes was found to be increased rapidly with age as 
the prevalence was found to be 0.3 in people aged 0–29, 
3.3 in those 30–59 and 14% in people over 60 years age. 
According to Diabetes UK (2010) in 2009, the prevalence 
of diabetes in adults over 17 years old is estimated to be 
5.1% in England affecting 2 213 138, 4.5% in Northern Ire-
land affecting 65 066, 4.6% in Wales affecting 146 173 and 
3.9% in Scotland affecting 209 886 people. The total aver-
age prevalence of diabetes in 2009 in the United Kingdom 
is estimated to be 4.26%.
A systematic review was conducted to estimate the age- 
and sex-specific diabetes prevalence worldwide for years 
2010 and 2030 (4). Studies from 91 countries were se-
lected and it was found from the review findings that the 
incidence of diabetes among people aged 20–80 years will 
be 6.5% in 2010 and 286 million adults will be affected 
in 2010. The prevalence of diabetes will increase to 7.8%, 
and nearly 440 million adults will be affected by 2030. 
It was suggested that there will be a 70% increase in the 
prevalence of diabetes in adults of developing countries 
and about 21% rise in developed countries. By looking 
at CHASE study, a cross-sectional survey carried out in-
volving nearly 4800 children aged 9-10 years old recruited 
from London, Birmingham and Leicester, it is found that 
South Asians adults, residents of UK are 3 times more 
prone to develop type 2 diabetes than white Europeans 
(5,6). These people have higher blood levels of glycated 
haemoglobin (HbA1c), higher level of C-reactive proteins 
in the blood, lower level of High-density lipoprotein -cho-
lesterol (HDL-C) and high triglyceride levels than white 
people. Black African-Caribbean adults residing in the 
United Kingdom have also most of these diabetic risk fac-
tors but these people have high HDL-C levels and low tri-
glyceride levels.
Better diabetic education and knowledge to control and 
treat diabetes at right time can minimize the chances to 
develop complications of diabetes and thus reduce mor-
bidity and mortality in diabetics (7,8). It suggests that as 

the rising figures of people diagnosed with diabetes is 
becoming a challenge in the United Kingdom so a ran-
domised clinical trial will be run by independent research 
teams to interpret effective delivery and cost effectiveness 
of CASCADE (Child and Adolescent Structured Com-
petencies Approach to Diabetes Education) for children 
and young people involved in this trial. As we know that if 
diabetes is diagnosed in childhood and bitterly controlled, 
the chances to develop long-term complications become 
less. The CASCADE is a multi-centre randomised control 
trial involving 26 clinics randomly selected as control/
intervention groups, including 572 children and young 
people (7). Despite of the advanced medications and their 
delivery systems there is less improvement in control of 
diabetes in children and young people in the United King-
dom in last decade (8). So new health delivery systems 
are needed for children and young people to improve and 
control the diabetes.
With regards to this, in 2010, fifth national survey was car-
ried out to assess the delivery of UK diabetes services to 
children and young people and identified changes in ser-
vice delivery systems since 2002 (9). One hundred twenty-
nine services took part in the survey involving 220 clinics. 
Ninety-eight percent of paediatric consultants were found 
having special interest in diabetes whereas in 2002 about 
89% of consultants were interested in diabetes. In 88% of 
services, the diabetes specialist nurse worked alone in pae-
diatric diabetes compared to 53% of the services in 2002. 
So overall it was concluded that there is much improve-
ment in diabetes services for children providing high 
quality care, but serious deficiencies still remains. 
According to Diabetes UK (2010) most of the people with 
diabetes type 2 in the United Kingdom are over 60; their 
level of diabetes knowledge tends to be poorer. According 
to Diabetes UK (2010) report, the residents of care homes 
fail to receive diabetes education and screening. A care 
home resident gets admitted to the hospital for screening 
and diagnosis of diabetes due to the lack of screening fa-
cilities and lack of diabetes education. There are diabetic 
residents in 6 out of 10 care homes that cannot provide 
special education (10).
UK prospective diabetes study has shown that adapting 
the effective therapy to reduce high blood pressure and 
high blood glucose level will result in reducing the diabe-
tes complications (11). Diabetes UK invested more than 2 
million on this study (11). The UK Prospective Diabetes 
Study, the 20-year study involving 5000 patients with dia-
betes in the United Kingdom, has revealed that intensive 
blood glucose level control and adopting better treatment 
methods can reduce the risk of diabetic retinopathy by a 
quarter and early renal damage by a third (11). Intensive 
management and control of blood pressure in hyperten-
sive patients can reduce the risk of death resulting from 
life threatening long-term complications of diabetes by a 
third, vision loss by more than a third and cardiovascular 
disease by more than a third (10).
By looking at the data collected between 1st April 2008 
and 31st March 2010 from 1421 weight reducing opera-
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tions carried out, it is found that before surgery 379 of 
these 1421 patients were having type 2 diabetes (11). After 
1 year of surgery it was found that this number of diabetic 
patients was decreased to 188 from 379 (11). Therefore by 
providing knowledge of advance treatment methods to 
people helps in controlling the diabetes as educating peo-
ple about the weight loss surgeries (gastric bypass and gas-
tric bands) can tackle type 2 diabetes as seen in this study. 
Diabetes education can improve the quality of life of dia-
betic patients and can also prevent the costs of long-term 
complications of diabetes in the patients (10). As amputa-
tion of lower limb in a diabetic patient, a long-term com-
plication of diabetes is a costly intervention, the diabetes 
education can help in reducing the amputation rate that 
can lead to large cost savings (10). Diabetic foot ulcers can 
develop in patients having diabetes both in type 1 and type 
2 diabetes (11). It has been found, 10% of diabetic individ-
uals may suffer from foot ulcer during their lifetime. Foot 
ulcer often occurs in the people who develop peripheral 
diabetic neuropathy and also by wearing tight shoes, by 
walking on tread mill, having cuts, blisters and also having 
narrowed arteries; atherosclerotic peripheral arterial dis-
ease. The diabetic foot ulcers should not be avoided and 
diabetic foot needs a special care, otherwise the diabetic 
foot ulcer can result in the amputation of the foot even the 
whole lower limb (11). The risk of lower limb amputation 
in diabetic patients is 15 to 45 times more than in people 
with no diabetes (10). About 25% of hospital admissions 
of diabetic people in United States and Great Britain are 
due to diabetic foot complications (10). The annual inci-
dence of diabetic foot ulcers and amputation are 2.5% to 
10.7% and 0.25% to 1.8%, respectively (12).
In the United States an estimated more than 130 billion 
dollars in 2002 is the cost of diabetes (13). Because of these 
devastating numbers, the cost-efficacy of preventing and 
treating diabetes, and the cost-effectiveness of diabetes 
self-management training and medical nutrition therapy 
to treat diabetes are receiving much attention (13). While 
in the United Kingdom, the cost of diabetes to the Na-
tional Health Service (NHS) stands at approximately £1 
million per hour, and is increasing rapidly. Diabetes ac-
counts for approximately a tenth of NHS budget each year, 
a total exceeding £9 billion (11). With regards to this a 
systematic review was carried out involving 26 articles 
including randomized controlled trials, retrospective da-
tabase analyses, meta-analysis, prospective, quasi-exper-
imental and, to evaluate the cost-effectiveness of diabetes 
education. The results of more than half of the studies 
reviewed were indicated positive association between dia-
betes education and decreased cost. The findings of these 
studies indicate that diabetes self-management education 
(DSME) has more benefits in reducing the costs associat-
ed with diabetes intervention. Study agreed with this find-
ing by conducting a 12-month study involving primary 
care trusts in the United Kingdom to assess the long-term 
clinical and cost-effectiveness of the diabetes education 
and self-management for ongoing and newly diagnosed 
(DESMOND) intervention (14). The cost-utility analysis 

was undertaken using data from a 12-month, multicentre, 
cluster randomised controlled trial and the study resulted 
that the DESMOND intervention is considered to be cost 
effective compared with usual care, especially with respect 
to the real world cost of the intervention to primary care 
trusts, with reductions in Cardiovascular disease (CVD) 
risk especially reduction in weight and smoking (14).
According to a cohort study, conducted in 2005 by Dia-
betes UK, The cancer risk and mortality is progressively 
elevating in insulin treated diabetic individuals (15). This 
study involved 28 900 UK resident patients with insulin-
treated diabetes who were less than 50 years old at the di-
agnosis of diabetes. However, the results showed, risks of 
some cancers such as liver, pancreatic, endometrial, renal 
and colorectal cancer slightly are raising in patients with 
prime type 2 diabetes but some cancer incidence includ-
ing gall bladder, breast cancers and non-Hodgkin lym-
phoma (NHL) have not changed or prostate cancer risk 
has been reduced (15).
Celiac disease, as a chronic immune mediated disorder, 
is triggered by gluten intake in predisposed patients (16). 
Type 1 diabetes is one of the diseases associated with celi-
ac disease (18). Both diseases have a common genetic pre-
disposition. In one Turkish study involving 100 diabetic 
patients (51 female, 49 male, mean age 26 ±9 years, and 
80 control subjects - 40 female, 40 male, mean age 27 ± 8 
years), it was estimated that the prevalence of celiac disease 
is more in diabetic patients than the general people and 
celiac disease in diabetic patients can only be diagnosed 
by screening tests for celiac disease as CD is mostly seen 
as asymptomatic in these patients. The most sensitive and 
specific test for the diagnosis of CD is the anti-endomysial 
IgA antibody (IgA-EMA) test with a sensitivity of more 
than 90% and a specificity about 100%. This is a screening 
method in patients at high risk for CD. Anti-endomysium 
IgA was tested by indirect immunofluorescence using sec-
tions of human umbilical cord for screening. Some inves-
tigators predicted that the complications of diabetes are 
increased in the presence of celiac disease and worsens the 
metabolic control in these diabetic patients (17).
High blood glucose level can lead to microvascular and 
macrovascular complications (18). For examining this, 
a prospective observational study (UKPDS 35) was con-
ducted by Stratton et al (18). To report positive correla-
tion between hyperglycaemia and macro/micro-vascular 
insults in type 2 diabetic patients. This study involved 23 
hospital-based clinics in England, Scotland and North-
ern Ireland. About 4600 patients including white, Asian 
Indian and African-Caribbean patients were participated 
in incidence rates analysis. Risk factors related macro-vas-
cular complication were noticed in about 3600 of the total 
patient. The results of the study indicated that there is a 
direct relation between hyperglycemia, micro-vascular 
and macro-vascular complications (18). This is also clear 
by examining a cohort study, conducted by Fuller et al 
to assess cardiovascular disease associated risk in type 1 
diabetic patients in the United Kingdom (19). This study 
consisted of group of 7500 patients with type 1 diabetes 
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and 5 age- and gender-matched controls per non-diabetic 
individuals comparison group (nearly 38 200) selected 
from the General Practice Research Database (GPRD). 
The cardiovascular events in these two groups were appre-
hended between1992-1999. These high CVD risks were 
seen for strokes, acute coronary disorders, and for coro-
nary revascularizations. Results showed that women hav-
ing type 1 diabetes continue to experience greater relative 
risks of cardiovascular disease than men compared with 
those without diabetes (19). Hence, there is increased ab-
solute and relative risk of mortality due to CVD in patients 
with type 1diabetes compared with those without diabetes 
in the United Kingdom (19).
Blood glucose awareness training and cognitive behav-
ioural therapy have been able to balance blood glucose 
level in type 1 diabetic patients (20). To support this evi-
dence, a systematic review was completed (20) in Oxford 
to assess fear of hypoglycaemia in the patients having 
diabetes. About 36 papers were reviewed. And it was im-
plicated from the review that fear of hypoglycaemia can 
have negative impact on diabetes management and aware-
ness training is needed to reduce this fear of hypoglycae-
mia. This was further supported by a randomised control 
trial, carried out (21) on 650 randomly selected diabetic 
patients from Bournemouth Diabetes and Endocrine 
Centre’s diabetes register to determine the relationship 
between numeracy skills and glycaemic control in type 1 
diabetes. Out of 650 patients 112 patients completed the 
study. Forty-seven percent were the male patients and it 
was found that low numeracy skills were badly associated 
with glycaemic control in diabetes and literacy was also 
badly associated with glycaemic control in diabetes and 
also relationship between literacy and glycaemic control 
was found to be independent of the duration of diabetes 
and socio-economic status of the patients.
Diabetic patients can develop hyperglycaemia and hypo-
glycaemia in the critical care setting while hospitalized due 
to various factors including infection, poor diet, and drugs 
(22). Hospitalized patients can develop hyperglycaemia 
even in the absence of family history of diabetes (22). The 
blood glucose level range of 100–200 mg/dl is the target 
of glycaemic control in the hospitalized patients. Insu-
lin infusion is done in hospitalized patients having type 
1 diabetes and in type 2 diabetic patients, oral drugs are 
stopped and insulin is started for glycaemic control (22).
Educational and psychosocial interventions are able to 
approximately improve diabetes management. (23,24). A 
systematic review was completed by Hampson et al (23) to 
investigate the educational and psychosocial intervention 
efficacy on improvement of diabetes management in ado-
lescents type 1 diabetes patients. About 60 articles were 
reviewed. This systematic review gave the result that edu-
cational and psychosocial interventions have beneficial 
impacts on various diabetes management consequences. 
Similarly a systematic review was conducted by Norris et 
al (24) to assess the effectiveness of self-management edu-
cation on glycosylated hemoglobin in adults having type 
2 diabetes. Total 31 articles on randomized control tri-

als were reviewed and it was found that DSME improves 
glycated hemoglobin levels at immediate follow-up by 
0.76%, that long-lasting interventions may be needed to 
maintain the improved glycaemic control brought about 
by DSME programs as the more contact time between 
patient and educator enhances the efficacy of the result 
and that the improvement in glycosylated hemoglobin 
level drops 1–3 months after the intervention ceases (24). 
Further supporting this, another systematic review was 
conducted by Hawthorne et al (25) to determine the ef-
ficacy of various diabetic diet advice on balancing blood 
glucose level and weight in type 2 diabetic individuals. 
Only randomized controlled trials of 6 months or lon-
ger, were selected for the review and total 36 articles were 
reviewed. In this review study, some parameters such as 
weight, mortality, maximal exercise capacity and compli-
ance various lipoproteins levels and blood pressure were 
measured. The review indicated that dietary advice is ef-
fective in the glycaemic control in type 2 diabetes mellitus 
(25) further supported all these reviews by conducting a 
systematic review to assess the effectiveness of culturally 
appropriate diabetes health education on type 2 diabetes 
mellitus as prevalence of type 2 diabetes mellitus is higher 
in ethnic minorities in the developed countries like the 
United Kingdom (25). Eleven randomised control trials of 
culturally appropriate diabetes health education on people 
having type 2 diabetes over 15 years from defined ethnic 
minority groups of developed countries were reviewed. 
The trials indicated both glycaemic control as well as im-
provement in knowledge after culturally appropriate dia-
betes education interventions. It was suggested from the 
review that culturally appropriate diabetes health educa-
tion is effective in glycaemic control in type 2 diabetes and 
improving the knowledge score and changing the lifestyles 
and attitudes of the people.

Conclusion
Various diabetes education courses are being carried out 
in the United Kingdom, including DAFNE, DESMOND 
and X-PERT in order to increase awareness and knowl-
edge of diabetes among people. These diabetes courses are 
designed to empower diabetic patients to manage their 
own condition effectively. Various factors like cost, dis-
tance, shortage of enough educators or centres, lack of ap-
propriate services affect many people with diabetes to get 
access to diabetes knowledge. Educating the patients re-
garding diabetes have a key role in encouraging and sup-
porting them to assume active responsibility for the day 
to day control of their situation. The review depicts that 
illiteracy and lack of knowledge poses a great challenge to 
effective health education. The review demonstrates that 
south Asian patients face problems regarding diet aspect 
and show poor level of knowledge about diabetes and also 
are discouraged to join educational sessions. The review 
indicates that impaired awareness of the diabetes increases 
the chances to develop complications of diabetes as the se-
vere hypoglycaemia is becoming more common in insulin 
treated type 2 diabetes than previously recognized and 
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with increased duration of insulin therapy may increase to 
meet that observed in type 1 diabetes. The risk of severe 
hypoglycaemia increases with having impaired awareness 
of hypoglycaemia. The authors has concluded that dia-
betes associated complications and psychological insults 
is usual in diabetic individuals. The study indicates that 
many providers involved in the study are aware of the dia-
betes related psychological problems but lack confidence 
in their ability to evaluate these problems and to support 
these patients. So, there is a need for manipulating models 
of care that provide essential psychosocial services. There 
is also need of integrating mental health professionals into 
the diabetes care team. This study will help the govern-
ment to implement the diabetes education programmes 
that are cost effective and attractive to the public, easy 
to get access. Any diabetes service should provide highly 
structured diabetes education programme. In spite of the 
advanced medications and their delivery systems there is 
less improvement in control of diabetes in children and 
young people in UK in last decade. Better diabetic educa-
tion and knowledge to control and treat diabetes at right 
time can reduce the risk factors and minimize the chanc-
es to develop complications of diabetes and thus reduce 
morbidity and mortality in diabetics.
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