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Background 
 
• “The term ‘prediabetes’ is a practical and 

convenient term for impaired fasting glucose (IFG) 
and impaired glucose tolerance (IGT).” 
[CDA 2008 Clinical Practice Guidelines] 

• A meta-analysis of studies predicting risk for 
progression from pre-diabetes to type 2 diabetes 
(T2D) concluded that, compared to individuals with 
normoglycemia, annualized relative risks are: 

o 4.66 for those with IFG; 
o 6.35 for those with IGT; 
o 12.13 for those with both IFG and IGT. 

[Gerstein 2007] levels for diagnosis of IFG, 
• Precise data on the incidence and prevalence of  

pre-diabetes in Canada are not available. Estimates 
for 2004 were that 5 million Canadians had  
pre-diabetes. This number is projected to reach  
>6.3 million by 2016. [PHAC 2009]  

• This report seeks to summarize existing evidence 
on pre-diabetes to assist health service providers of 
the Champlain LHIN address some of the 
challenges in caring for the pre-diabetic population, 
i.e.: 

o how best to leverage primary care in the 
screening and treatment of pre-diabetes;  

o how to reach high-risk and minority 
populations with pre-diabetes 
screening/treatment interventions; 

o how best to overcome geographic and 
socioeconomic challenges e.g. rural versus 
urban populations. 

 
Some of the evidence in this report is 
highlighted in shaded boxes – these emphasize 
evidence from systematic reviews or expert 
consensus statements.  
 
Some of the highlighted evidence comes from 
the type 2 diabetes literature and is labeled as 
such. 

 
Is it clinically beneficial to screen patients for  
pre-diabetes? 
 

Systematic Review Evidence  
An AHRQ-funded systematic review failed to 
locate direct evidence that systematic primary 
care screening for T2D, IFG, or IGT among 
asymptomatic adults improves health 
outcomes. [Norris 2008] 

 
Is it clinically beneficial to treat patients for  
pre-diabetes? 
 
• An ever-growing body of evidence has 

demonstrated that T2D can be delayed and/or 
prevented in those with pre-diabetes: the Diabetes 
Prevention Program (DPP) [DPPRG 2009]; the Da 
Qing trial [Li 2008] and the Finnish Diabetes 
Prevention Study (DPS). [Tuomilehto 2001] 

• Several large drug trials also demonstrate 
improvements in patients with IFG and/or IGT [e.g. 
DREAM, STOP-NIDDM, XENDOS] 

 
Systematic Review Evidence 
An AHRQ-funded systematic review of 11 
RCTs concludes that treatment of IFG/IGT 
delays progression to T2D. [Norris 2008] 

  
Which interventions are effective in screening for 
pre-diabetes?  
 
• There has been debate over which diagnostic test is 

best: fasting plasma glucose (FPG) lacks sensitivity 
and specificity; oral glucose tolerance testing 
(OGTT) is burdensome to patients and health 
systems and has poor reproducibility. There has 
been debate among experts as to the value of the 
HbA1c in detecting pre-diabetes.  
[Kenealy 2007, Santaguida 2005] 

• The CDA’s 2008 Clinical Practice Guidelines state 
“… the lack of standardization of the A1C test 
precludes its use in the diagnosis of diabetes.” 
[CDA 2008] 

 



Recent International Expert Committee 
Consensus Statement on HbA1c 
More recently however, an International 
Expert Committee convened to develop a 
consensus statement on the use of HbA1c in 
the diagnosis of T2D. They conclude that: 
 
1. The HbA1c is the diagnostic tool of 
choice in diagnosing T2D.  
 
2. The usefulness of HbA1c in diagnosing  
pre-diabetes is questionable because “…the 
classification of subdiabetic hyperglycemia as 
pre-diabetes is problematic.” 
 
3. “The categorical clinical states pre-diabetes, 
IFG, and IGT fail to capture the continuum of 
risk and will be phased out of use as A1C 
measurements replace glucose 
measurements.” [Int’l Expert Cmte 2009] 

 
• A recent consensus statement from the American 

College of Endocrinology (ACE) and the American 
Association of Clinical Endocrinologists (AACE) 
recommends primary care diabetic screening for all 
patients based on identified risk factors; those 
determined to be high-risk should then receive a 
diagnostic test to establish their status.  
[Garber 2008] 

• The FINDRISC Score is a widely used and 
validated risk assessment tool. [Lindstrom 2003] 

 
Which interventions are effective in the treatment 
of pre-diabetes?  
 
• As yet, there is no expert consensus on the 

management of pre-diabetes. [Sharma 2009] 
 
Lifestyle interventions 
 

Systematic Review Evidence  
• A systematic review and meta-analysis of 

trials of lifestyle interventions for those at 
high-risk of developing T2D concluded that 
they are effective in reducing risk of 
developing the disease. [Yamaoka 2005] 

 
• A Cochrane systematic review of diet-only 

interventions for prevention of T2D 
concluded that, while few RCTs have 
examined diet-only interventions (n=2) they 
are effective at reducing the risk of 
developing T2D. [Nield 2008] 

 

• Two Cochrane systematic reviews of non-
pharmacological interventions (dietary 
and/or exercise, behavioural) to prevent T2D 
concluded that these interventions produce a 
significant improvement in weight loss and 
incidence of the disease, but that more 
evidence is needed on exercise-only 
interventions. [Norris 2005, Orozco 2008] 

 
Medical interventions 
• There has been debate over whether medical 

interventions actually prevent T2D or merely mask 
the symptoms – the DPP study addressed this issue 
with a washout period after which the benefits 
achieved by medication were sustained.  
[Knowler 2002, Misra 2009] 

 
Systematic Review Evidence  
• A Cochrane systematic review and  

meta-analysis examined RCTs of acarbose 
in individuals with IFG and/or IGT. The 
authors conclude that “There is evidence 
that acarbose reduces the incidence of type 2 
diabetes in patients with IGT. However, it is 
unclear whether this should be seen as 
prevention, delay or masking of diabetes.”  
[van de Laar 2006] 

 
• A systematic review and meta-analysis of 

RCTs of metformin in individuals at risk for 
T2D concludes that “Metformin treatment in 
persons at risk for diabetes improves weight, 
lipid profiles, and insulin resistance, and 
reduces new-onset diabetes by 40%.”  
[Salpeter 2008]  

 
• The CDA recommends metformin or acarbose for 

patients with IGT. For patients with IGT and/or IFG 
and no known CVD, thiazolidinedione is 
recommended. [CDA 2008] 

• As yet in the US, there are no medications approved 
by the FDA for the treatment of pre-diabetes. 
[Garber 2008] 

 
Both lifestyle and medical interventions 
 

Systematic Review Evidence  
• A systematic review and meta-analysis 

comparing the effectiveness of lifestyle 
against medical interventions for pre-
diabetes concluded that they are equally as 
effective in reducing the risk of developing 
T2D. [Gillies 2007] 

 



• A systematic review of studies examining 
both lifestyle and pharmacological 
interventions for delaying and/or preventing 
T2D concluded that while intervention is 
shown to be effective in clinical research, 
questions remain about the  
cost-effectiveness and feasibility of 
implementing such interventions in clinical 
practice. [Lauritzen 2007] 

 
Is it cost-effective to screen and treat patients for 
pre-diabetes?  
 
• In general, there is consensus that delaying and/or 

preventing T2D is cost-beneficial for health 
systems. [Bloomgarden 2008, ADA 2008,  
Hoerger 2007]  

• Various analyses on the DPP dataset using different 
models have resulted in different conclusions. This 
has spawned debate among experts as to precisely 
how cost-effective lifestyle interventions for  
pre-diabetes truly are. [Eddy 2005, Herman 2005, 
Ackermann 2006] 

 
What are some of the challenges in screening for 
and treating pre-diabetes? 
 
• Systems are not in place to implement the lifestyle 

interventions that are known to be effective; meds 
may be easier for primary care physicians to 
distribute to patients. [Kenealy 2007] 

• Interventions do not often produce the same impact 
when transferred from the ideal conditions of 
clinical research into the real-world conditions of 
clinical practice. [Lauritzen 2007]  

 
Physician ambivalence: Canadian primary care 
context 
 
• A 2007 series of focus groups with Canadian 

general/family physicians found that there is debate 
over the existence of pre-diabetes as a clinical 
entity. There is also limited and inconsistent use of 
the term. 

o Physicians expressed that screening for and 
treating pre-diabetes is not generally a priority 
in their practices. 

o While physicians were aware of some risk 
factors for pre-diabetes i.e. obesity, age, family 
history, they were largely unaware of other risk 
factors i.e. ethnic background. 

o Physicians expressed skepticism over their 
patients’ ability or willingness to take part in 
lifestyle interventions for pre-diabetes. 

o Among other things, study authors recommend 
1) CME programs on pre-diabetes 2) fee codes 
specific to pre-diabetes 3) increased awareness 
of the inadequacy of FPG in the diagnosis of 
pre-diabetes. [Ipsos-Reid 2007] 

 
Patient ambivalence  
 
• While generally effective for reducing IFG and 

IGT, lifestyle interventions are resource intensive, 
have limited adherence and modest success over the 
long-term. [Aroda 2008] 

 
Relevant Systematic Review Evidence from 
the T2D literature 
A systematic review of 21 studies of 
interventions designed to improve adherence 
to treatment for T2D concluded that: “Current 
efforts to improve or facilitate adherence of 
people with type 2 diabetes to treatment 
recommendations do not show significant 
effects nor harms. The question whether any 
intervention enhances adherence to treatment 
recommendations in type 2 diabetes 
effectively, thus still remains unanswered.” 
[Vermeire 2005] 

 
• A study of mediating factors behind poor adherence 

to lifestyle interventions for chronic disease in a 
general population found that diagnosis and 
knowledge of IGT improves acceptance of and 
adherence to a diet and exercise program.  
[Toft 2006] 

 
Patient uncertainty 
 
• A qualitative UK study of patients recently 

diagnosed with pre-diabetes found the recurring 
theme from interviews was that of uncertainty about 
their diagnosis and a need for information and 
support. [Troughton 2008] 

 
Which frameworks and/or models for the 
screening and treatment of pre-diabetes at a 
population level have been described and/or 
trialed?  
 
National T2D prevention programs around the world  
 
• Finland: The FIN-D2D program is part of a large, 

national initiative to prevent T2D. It is an 3-
pronged, national, integrated strategy that aims 
prevention at a population level; prevention for 
high-risk individuals; and early diagnosis and 
management of T2D [Saaristo 2007] 



• EU: An international effort known as the IMAGE 
project (Development and Implementation of a 
European Guideline and Training Standards for 
Diabetes prevention). The initiative aims to meet 
four primary objectives and implement them into 
primary care: 

o establishment of joint European guidelines;  
o a European training curriculum;  
o European standards for quality control of 

diabetes prevention programmes; and  
o a European e-health training portal.  

[Schwarz 2007] 
• UK: The NHS has developed a national initiative 

entitled ‘NHS Health Check’. The programme aims 
to identify individuals with, or at risk of developing 
heart disease, stroke, diabetes and kidney disease. 
Delivered through primary care, the programme 
aims to invite all adults ages 40-74 who have not 
been diagnosed with any one of the four conditions 
to undergo a preventive assessment. [DOH 2009] 

• Germany: The TUMAINI model is a framework 
designed to effectively translate evidence on the 
prevention of T2D into primary health care using 
three main steps: 

o identify those at high risk to develop T2D; 
o short-term intensive intervention based on self-

management intention principle; 
o long-term intervention to maintain motivation. 

[Schwarz 2007] 
 

The International Diabetes Foundation 
(IDF) consensus statement on the 
treatment of T2D  
Three steps are proposed as a framework for 
screening and treating populations for  
pre-diabetes: 
• identification of risk;  
• measurement of risk;  
• intervention to prevent or delay 

progression to T2D. [Alberti 2007] 

 
Motivational interviewing  
 
• Motivational interviewing is a suggested technique 

for managing the challenge of patient ambivalence 
around adherence to preventive lifestyle measures. 
Studies with chronic disease populations suggest it 
is effective in producing the desired behaviour and 
results, and can be cost- and resource-efficient. 
[Biuso 2007, Rubak 2005, Roumen 2009] 

• The motivational interviewing model has been 
studied in several populations at risk for diabetes. 
Results indicate that it is less resource-intensive 
than other lifestyle interventions for pre-diabetes 

with comparable success in preventing T2D.  
[Greaves 2008, Penn 2009, Whittemore 2009] 

 
Systematic Review Evidence  
A systematic review and meta-analysis of 
RCTs of motivational interviewing 
interventions concludes: “Motivational 
interviewing in a scientific setting outperforms 
traditional advice giving in the treatment of a 
broad range of behavioural problems and 
diseases.” [Rubak 2005] 

 
Which strategies could the Champlain LHIN use 
to engage with and leverage primary care in the 
screening and treatment of pre-diabetes?  
 
• Little work has been done on how best to translate 

the findings of effective clinical research 
interventions for pre-diabetes into the real-world of 
public health and primary care. [Crandall 2008] 

 
In the doctor’s office 
 
• A Danish trial trained GPs in optimal management 

of individuals with IFG/IGT; authors conclude that, 
compared with controls, the trained GPs did not 
improve health outcomes for patients.  
[Rasmussen 2008] 

• The GOAL trial is a “real-world” implementation 
study – 3yr follow up has just been published and 
improvements in body mass, blood glucose and 
other critical outcomes have been maintained. 
[Absetz 2009] 

• Nurse Practitioner (NP) primary care practices were 
randomized to deliver either a more intensive or 
less intensive lifestyle intervention to patients at 
risk for diabetes – results showed that both 
interventions were effective in helping patients 
achieve weight loss. [Penn 2009] 

• A large trial is underway in the Netherlands using 
NPs in primary care offices; patients screened as 
high-risk will be randomized to a cognitive 
behaviour program or control. Follow up will be 
over 2yrs. [Lakerveld 2008] 

• Pilot of a primary care educational toolkit to 
address the information needs of pre-diabetic 
patients and health professionals found the 
intervention to be acceptable and useful to 
participants. The study identified 3 key messages 
for health professionals and pre-diabetic patients:  

1. the seriousness of the condition;  
2. the preventability of progression to diabetes;  
3. the need for lifestyle change. [Evans 2007]  

 



Relevant Systematic Review Evidence and 
Commentary from the T2D literature 
• “There is little good evidence for the 

effectiveness of primary care interventions 
in changing lifestyles or modifying key 
laboratory indicators, such as glycosylated 
hemoglobin (HbA1C). Most promising are 
multi-component strategies that combine 
brief advice from physicians with links to 
community resources including dietitians, 
nurses, exercise programs, and specialized 
diabetes education centres.” [Harris 2003] 

 
• A systematic review of RCTs of 

interventions aimed at health professionals 
to improve process of care and/or health 
outcomes in patients with T2D concluded 
that “Multifaceted professional interventions 
and organizational interventions that 
facilitate structured and regular review of 
patients were effective in improving the 
process of care. The addition of patient 
education to these interventions and the 
enhancement of the role of nurses in 
diabetes care led to improvements in patient 
outcomes and the process of care.”  
[Renders 2001] 

 
How could the Champlain LHIN engage with and 
leverage the community in the screening and 
treatment of pre-diabetes?  
 
At the Community Health Centre 
 

Systematic Review Evidence from the T2D 
literature 
• A systematic review of 18 RCTs of 

interventions examining the effectiveness of 
community health workers supporting the 
care of people with T2D found that “There 
are some preliminary data demonstrating 
improvements in participant knowledge and 
behaviour.” [Norris 2006] 

 
• A meta-analysis of studies examining self-

management training for those with T2D 
found an inverse relationship between GHb 
levels of participants and the amount of time 
spent with an educator. [Norris 2002] 

 
At the ‘YMCA’ 
• A cluster-randomized trial comparing a group-

based Diabetes Prevention Program intervention 
versus brief individual counseling – results at 12-
14mos showed statistically significant reduction in 
weight, BMI and total cholesterol for YMCA DPP 
participants [Finch 2009, Ackermann 2008] 

 
At the Pharmacy 
 

Systematic Review Evidence from the T2D 
literature 
• A systematic review of trials of 

interventions to improve care for T2D 
patients using pharmacists found a 
significant improvement in HbA1c levels. 
“… due to the clinical significance of 
reported improvements in A1C, further trials 
with pharmacist case managers are 
warranted. Prospective assessments of the 
comparable efficacy of pharmacists to 
improve diabetes outcomes through self-
management education and pharmacologic 
management are recommended.”  
[Wubben 2008] 

 
In the workplace  
• A small trial of a workplace diabetes screening and 

prevention program delivered by the occupational 
health nurse showed a significant reduction in waist 
circumference and improvement in IGT at 24mos 
follow-up. [Aldana 2006] 

• A retrospective examination of occupational health 
records in Germany revealed that, as part of a 
routine exam, 5% of previously-undiagnosed 
employees were identified as having pre-diabetes; 
authors conclude that integrating T2D screening 
into an existing occupational health program can 
detect a significant number of individuals suffering 
from pre-diabetes. [Oberlinner 2008] 

• Toronto Public Health plans to integrate diabetes 
prevention measures into their existing “Health 
Options at Work” program. [TPH Diabetes Strategy 
Update]  

 
By automated telephone reminder  
• A small US trial demonstrated modest improvement 

in the body mass of pre-diabetic patients 
randomized to an interactive voice response (IVR) 
intervention delivered via telephone.  
[Estabrooks 2008] 



 
How best can the Champlain LHIN ensure that 
various high risk groups e.g. rural, Francophone, 
ethnic minority populations are reached with 
screening interventions for pre-diabetes? 
 
• Canadian primary care physicians need to be made 

acutely aware of their role in and the importance of 
screening high-risk populations, as well as which 
groups are at greater risk. [Ipsos-Reid 2007] 

• The QDScore is a newly validated T2D risk score 
that takes into account ethnicity and socioeconomic 
status (UK). It is shown to be accurate, does not 
require lab tests and can be self-administered in 
minutes. [Hippisley-Cox 2009] 

• The ‘Screening for Impaired Glucose Tolerance 
Study’ has assessed screening performance of 
random plasma glucose (RPG) tests for a large 
cohort of individuals without known diabetes. They 
conclude that: “Use of age, BMI, and race/ethnicity 
in guidelines for screening to detect diabetes and 
pre-diabetes may be less important than evaluation 
of RPG. RPG should be investigated further as a 
convenient, inexpensive screen with good 
predictive utility.” [Zeimer 2008] 

 
How best can the Champlain LHIN ensure that 
various high risk groups e.g. rural, Francophone, 
ethnic minority populations are reached with 
interventions for treating pre-diabetes? 
 
• Cultural beliefs must be considered and addressed 

e.g. perceptions of overweight [Alberti 2007] 
• Determination of risk-level must not rely solely on 

measures that have been shown effective in 
Caucasian populations; e.g. risk measurements such 
as waist circumference and BMI must take into 
account the individuals’ ethnic group [Alberti 2007] 

• An Israeli analysis of health records and national 
socioeconomic data revealed that: “Individuals 
living in lower socioeconomic areas were less likely 
to have blood tests. Among tested patients, the 
prevalence of pre-diabetes was higher in areas of 
lower SES and their dietitian visits were less 
frequent.” [Endevelt 2009] 

• Dr. Baiju Shah of the Sunnybrook Health Sciences 
Centre in Toronto has received funding for an 
exploratory study to examine diabetics of Chinese 
and South Asian descent to determine: 

o how they use health care; 
o how well they self-manage their diabetes; 
o whether the ethnicity of their doctor influences 

their care. [CDA Research Report 2008-9] 

 
Relevant Systematic Review Evidence from 
the T2D literature 
• A systematic review of trials of 

interventions to improve care among 
socially disadvantaged people with diabetes 
found: “…evidence for the effectiveness of 
interventions to improve diabetes care 
among socially disadvantaged populations 
and identifies key intervention features that 
may predict success. These types of 
interventions would require additional 
resources for needs assessment, leader 
training, community and family outreach, 
and follow-up.” [Glazier 2006] 

 
• Another systematic review examined studies 

of interventions designed to address health 
disparities among racial and ethnic 
minorities with T2D. The study concludes: 
“There is evidence supporting the use of 
interventions that target patients (primarily 
through culturally tailored programs), 
providers (especially through one-on-one 
feedback and education), and health systems 
(particularly with nurse case managers and 
nurse clinicians).” [Peek 2007] 

 
Conclusions 
• Pre-diabetes is a significant problem in Canada and 

around the world. 
• International experts have suggested that the term 

“pre-diabetes” may outlive its usefulness as 
understanding of the disease evolves into a risk 
continuum. 

• Several European nations are launching ambitious 
population-level initiatives specifically aimed at the 
prevention and/or delay of T2D. 

• While there is an ever-growing body of evidence on 
the effectiveness of screening and treatment 
strategies for pre-diabetes in clinical research, there 
is limited evidence on how best to transfer effective 
interventions into the ‘real-world’ of primary care 
and public health. 

• There is a rich body of literature around the 
implementation of effective interventions into 
primary care for T2D and chronic disease. 

• Lessons learned in implementation research around 
T2D and other chronic diseases may help inform 
the gaps in our understanding of implementing 
effective interventions for pre-diabetes into primary 
care and public health. 
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