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Association between prediabetes and risk of cardiovascular 
disease and all cause mortality
Authors: Huang Y et al.

Summary: This was a systematic review and meta-analysis of 53 prospective cohort studies (n=1,611,339) 
reporting data on associations between prediabetes and CV disease risk over median follow-up of 9.5 years. 
Compared with normoglycaemia, prediabetes (according to the ADA and WHO criteria for impaired fasting 
glucose and 2-hour plasma glucose level 7.8–11.0 mmol/L during an OGTT) was associated with significantly 
increased risks of CV disease (relative risks 1.13–1.30), coronary heart disease (1.10–1.20), stroke (1.06–1.20) 
and all-cause mortality (1.13–1.32). Increases in HbA1c level to 39–47 mmol/mol and to 42–47 mmol/mol both 
increased the CV disease risk (respective relative risks 1.21 and 1.25) and coronary heart disease risk (1.15 and 
1.28), but not stroke or all-cause mortality.

Comment: There is no doubt that prediabetes is the big issue of the moment. Depending on how you define it, 
and please see my rant on the next paper, the current prevalence in NZ is around 25% of the adult population. 
This cannot be ignored and this paper again highlights that point, identifying an increase in risk for CV disease, 
irrespective of risk for microvascular disease, right down to very modest levels of glucose or HbA1c. I don’t 
think that this is debated, but what is, is what should we do about it? Is it better to take a population approach 
and reduce the risk by a small proportion across the board, which has appeal due to the high prevalence? 
Alternatively, should we screen and target individuals with more expensive personal interventions? Maybe it’s 
both. This is the great question that we need to resolve in the next few years.

Reference: BMJ 2016;355:i5953
Abstract

Welcome to issue 114 of Diabetes and Obesity Research Review.
This issue begins with a systematic review and meta-analysis confirming that associations between prediabetes 
and CV disease risk persist regardless of prediabetes definition used. Another systematic review and meta-analysis 
from the BMJ evaluated the accuracy of prediabetes screening tests and the efficacy of lifestyle interventions or 
metformin for preventing progression to type 2 diabetes. An analysis of NZ hospital data has shown that type 2  
diabetes complicates admissions for lower-limb cellulitis. There is potentially bad news for anyone who has a 
Fitbit (or other activity tracker) – while they do seem to increase physical activity, they do not appear to confer 
any benefit in terms of bodyweight or blood pressure. This issue concludes with a look at disparities surrounding 
uptake of insulin pump use in NZ.

We hope you are finding these regular updates in diabetes and obesity research helpful in your everyday practice. 
Please don’t hesitate to send us your comments and suggestions.

Best regards,

Associate Professor Jeremy Krebs  
jeremykrebs@researchreview.co.nz
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Choose Lantus® for type 2 diabetes:

Lantus® Abridged Data Sheet 
Please review Full Data Sheet before prescribing – available at www.medsafe.govt .nz or from the sponsor.
Lantus® (insulin glargine). Indication: Once-daily subcutaneous administration for type 1 and type 2 diabetes mellitus patients who require insulin for control of hyperglycaemia. Contraindications: Hypersensitivity to insulin 
glargine or any excipient. Precautions: Hypoglycaemia, possibly with delayed recovery or altered warning symptoms; hepatic, renal and visual impairment; lipodystrophy and other injection site or immediate-type allergic reactions; 
antibody production; not studied in children <6 years, pregnancy category B3, lactation; not intended for i.v. use; not recommended for treatment of diabetic ketoacidosis; LANTUS® MUST NOT BE DILUTED OR MIXED WITH 
ANY OTHER INSULIN OR SOLUTION. Patient instruction on intercurrent conditions, blood glucose monitoring, injection technique recommended. Interactions: Oral antidiabetic agents; cardiovascular, analgesic, anti-inflammatory, 
neurological, antipsychotic agents, antibiotics, corticosteroids, other hormonal therapies, diuretics, protease inhibitors, sympathomimetic agents, lithium, alcohol, sympatholytics including ß-blockers, others. Adverse effects: 
Hypoglycaemia; injection site reactions; visual disturbances; others. Dosage and Administration: Subcutaneous, once daily; abdominal, thigh or deltoid administration; blood glucose monitoring is recommended. Lantus® is 
equipotent to human insulin. Initial dose should be determined individually, depending on desired blood glucose levels and doses and timing of any antidiabetic medication, including Lantus®. For changeover from once-daily NPH 
initial dose usually not changed; for changeover from twice-daily NPH to once-daily Lantus®, initial dose usually reduced by approximately 20% compared to total daily NPH dose; for initiation of type 2 patients, initial dose is usually 
approximately 10IU. For secondary dose adjustments, renal, hepatic impairment see full Data Sheet. Medicine Classification: Prescription Medicine. Presentations: Lantus® (insulin glargine injection) 100 U per mL is available 
in packs of 5x3mL cartridges, 5x3mL cartridges in SoloStar pre-filled pens and10mL vials. Sponsor: Sanofi New Zealand, Level 8, 56 Cawley Street, Ellerslie, Auckland. Free phone 0800 283 684. Lantus® is a Funded Medicine. 
TAPS PP7302 SAANZ.GLA.15.10.0339 Date of preparation October 2015

References: 1. Lantus Data sheet. 26 August 2010.  2. DeVries J H. Eur Endocrinol 2014;10(1):23-30.  3. Davies M et al. Diabetes Care. 2005;28:1282-88.   
4. Bazzano L A, et al. Diabetic Medicine 2008;25:924-932  5. Horvath K, et al. Longacting insulin analogues vs NPH insulin (Human isophane insulin) for type 
2 Diabetes Mellitus. Cochrane Review 2009. 

• Long acting basal insulin taken once daily1

• Early and sustained glycaemic control for 
patients with type 2 diabetes2

• Associated with a lower risk of 
nocturnal hypoglycaemia than NPH4,5

• Easy to initiate and titrate3

Efficacy and effectiveness of screen 
and treat policies in prevention of type 2 
diabetes
Authors: Barry E et al.

Summary: This was a systematic review and meta-analysis of  
49 studies of prediabetes screening tests and 50 trials of lifestyle and 
pharmacological interventions for preventing progression to type 2  
diabetes. For screening, the mean sensitivity and specificity values 
associated with HbA1c level for identification of prediabetes were 0.49 
and 0.79 (although a range of cutoff values were used across the 
included studies), and the respective values for fasting plasma glucose 
level were 0.25 and 0.94. Different subpopulations were identified by 
different measures of glycaemic abnormality; e.g. no other glycaemic 
abnormality was detected in 47% of individuals with an abnormal HbA1c 
level. Lifestyle interventions reduced the risk of progression to type 2 
diabetes by 36% over 6 months to 6 years, but this fell to 20% at post-
trial follow-up.

Comment: Since when was a test that was neither reliable nor 
reproducible the ‘gold standard’ reference point? I have a major 
problem with this paper. There is a gross assumption that the 2-hour 
value of the OGTT is the definition of prediabetes. Glucose metabolism 
and glycaemic response to food is a biological continuum. We have 
chosen somewhat arbitrary cutoff points for all of the measures of 
this, fasting glucose level, 2-hour value of OGTT and more latterly the 
HbA1c level. There is no doubt that each is assessing a different aspect 
of glucose metabolism, and therefore no surprise that when comparing 
individuals, the overlap between tests is highly dependent on the 
chosen cutoff and it is likely that until glycaemia is very deranged, 
there will not be concordance between tests. That said, this paper 
does raise some interesting debates about what is prediabetes and 
what should we be doing about it at population and individual levels. 

Reference: BMJ 2017;356:i6538
Abstract

Combined associations of body weight and 
lifestyle factors with all cause and cause specific 
mortality in men and women
Authors: Veronese N et al.

Summary: Using longitudinal data from the US Nurses’ Health Study (n=74,582) and 
the Health Professionals Follow-Up Study (n=39,284), these researchers evaluated the 
combined associations of diet, physical activity, alcohol consumption and smoking with 
bodyweight on all-cause and cause-specific mortality risks. There were 30,013 deaths, 
including 10,808 from cancer and 7189 from CV causes, during ≤32 years of follow-
up. Compared with individuals with no healthy lifestyle factors, those with ≥1 such 
factor were at significantly lower risk of death from any cause, cancer or a CV-related 
cause, regardless of BMI category (18.5–22.4, 22.5–24.9, 25–29.9 and ≥30 kg/m2).  
The greatest risk reductions for all-cause, cancer-related and CV-related mortality 
were seen in individuals with ≥3 low-risk lifestyle factors and BMI 18.5–22.4 kg/m2 
compared with those with no healthy lifestyle factors from the reference BMI group  
(22.5–24.9 kg/m2; respective hazard ratios 0.39 [95% CI 0.35, 0.43], 0.40 [0.34, 0.47] 
and 0.37 [0.29, 0.46]).

Comment: Upfront we need to acknowledge the issue of confounding in 
observational studies, but that said these are stunning data. Lifestyle makes a 
difference. This is over and above, and interactive with, BMI itself. Healthy eating, 
physical activity, not smoking and moderating alcohol intake do make a difference. 
There is no doubt that genetics play an important role in bodyweight, and many would 
argue that prescribing weight loss is unethical, but I disagree. I think that these data 
support the desire to promote healthy lifestyle choices. Whether this results in actual 
weight loss may be less important than adopting patterns of behaviour. Achieving 
and maintaining lower bodyweight may confer additional benefits, but does not need 
to be the prime focus or measurable target for an individual. 

Reference: BMJ 2016;355:i5855
Abstract

to read previous issues of  
Diabetes & Obesity Research Review

CLICK HERE

For more information, please go to www.medsafe.govt.nz
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Association of a blood glucose test strip 
quantity-limit policy with patient outcomes
Authors: Gomes T et al.

Summary: The impact of the introduction of quantity limits for blood glucose 
test strips in August 2013 in Canada on clinical outcomes was explored in this 
cross-sectional time series analysis of 834,309 residents aged ≥19 years with 
diabetes eligible for public drug coverage. Hypoglycaemia and hyperglycaemia 
rates declined over the study period among residents aged <65 years and also in 
those who were older, and were not significantly impacted by the introduction of 
quantity limits. Consistent results were seen for the secondary outcome of mean 
HbA1c level and in a sensitivity analysis of high-volume test strip users.

Comment: The issue of test strip and meter availability for self-monitoring 
of blood glucose is fraught with emotion and beliefs of health professionals 
and patients alike. What is uncontroversial is the cost of test strips to the total 
health spend, and what is unclear is the best use of self-monitoring of blood 
glucose for measurable improvements in diabetes care and outcomes. Whilst 
it is easy to assume that more testing will result in better outcomes, this is not 
necessarily supported by the evidence. Anecdotally however, we can all recall 
the patients for whom frequent monitoring has enabled them to maintain 
excellent control. This study shows again that at a population level, restriction 
of funded strip access does not have a major adverse impact. What we need 
more research on is how to differentiate those individuals who do benefit 
from greater testing and why - that would allow a more targeted supply of an 
expensive resource.

Reference: JAMA Intern Med 2017;177(1):61–6
Abstract

Association of type 2 diabetes with 
prolonged hospital stay and increased rate 
of readmission in patients with lower limb 
cellulitis
Authors: Wijayaratna SM et al.

Summary: This was a retrospective case-control study of 4600 admissions to 
an NZ hospital, for 3636 patients, for lower limb cellulitis; 719 of these patients 
also had type 2 diabetes. Compared with patients without type 2 diabetes, those 
with type 2 diabetes: i) required a longer median hospital stay (5.3 vs. 3.0 days  
[p<0.001]), irrespective of age, ethnicity and HbA1c level; ii) had a greater 
frequency of accompanying lower-limb ulceration (50% vs. 17% [p<0.001]), 
although those without ulceration still had a longer median stay (3.4 vs. 2.8 days 
[p<0.001]); and iii) were more likely to require readmission (hazard ratio 1.7 
[p<0.001]), even in the absence of ulceration (2.2 [p<0.001]) – age, HbA1c level 
and ethnicity did not distinguish those prone to readmissions among the patients 
with type 2 diabetes. Patients with type 2 diabetes accounted for one-fifth of all 
admissions, but one-third of estimated costs.

Comment: It is always great to see NZ-based research. In this study we 
see the impact of type 2 diabetes on the risk for admission to hospital and 
length of stay in hospital for lower leg cellulitis. Simply having type 2 diabetes, 
irrespective of overall glycaemic control, increases the risk of admission 
and prolongs the stay. It is somewhat surprising that level of HbA1c was 
not a predictor of length of stay or readmission rate, and this requires more 
research to explain. Moreover, understanding what if any measures could be 
employed at an earlier stage to prevent cellulitis or admission to hospital is 
where we should be focusing our attention.

Reference: Intern Med J 2017;47(1):82–8
Abstract

The use of mobile applications among 
adolescents with type 1 diabetes
Authors: Trawley S et al.

Summary: The Diabetes MILES Youth – Australia cross-sectional survey explored 
use of diabetes management apps for mobile devices in 425 adolescents with 
type 1 diabetes. Overall, 21% of the respondents reported use of an app for 
diabetes management, and of these, 89% reported they use them mostly for 
carbohydrate counting. Among respondents not reporting app use, 44% reported 
they were not aware suitable apps existed or they believed such apps would not  
be helpful. Significant associations with app use included shorter type 1 diabetes 
duration, higher socioeconomic status and ≥7 daily blood glucose level checks.

Comment: With smartphone ownership rates high and an increasing 
utilisation of phone apps for almost every aspect of our lives, it might be 
expected that there would be high utilisation of the diabetes apps for self-
management, particularly in the younger age group. This study in Australia 
does not support that belief, with low utilisation and lack of knowledge about 
available apps in those with diabetes. These findings are similar to those 
that we observed in a review of adults with both type 1 and type 2 diabetes 
in Wellington. There are additional concerns about the safety of some apps, 
where insulin dosing recommendations are a feature. It is obvious that more 
work is required to realise the potential of this technology.

Reference: Diabetes Technol Ther 2016;18(12):813–9
Abstract
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Closed-loop gastric electrical stimulation 
versus laparoscopic adjustable gastric band 
for the treatment of obesity
Authors: Horbach T et al.

Summary: Patients with mean BMI 43 kg/m2 were randomised to CLGEP 
(closed-loop gastric electrical stimulation; n=106) or a LAGB (laparoscopic 
adjustable gastric band; n=54) in this 12-month noninferiority trial. The criterion 
for noninferiority was met for the proportion of participants meeting the primary 
endpoint at 1 year (≥20% excess weight loss, no major device- or procedure-
related adverse event, and no major, adverse change in quality of life) between the 
CLGEP and LAGB groups (66.7 vs. 73.0%); the second primary endpoint of ≥50% 
of participants achieving ≥25% excess bodyweight loss was also achieved. Both 
groups experienced similar, significant improvements in quality of life. CLGEP was 
associated with fewer and less severe adverse events than LAGB (p<0.001).

Comment: Bariatric procedures are increasingly being accepted as appropriate 
ways to manage obesity, and in particular the metabolic consequences of 
obesity. However, they are not without complications and significant changes 
to lifestyle. Therefore this relatively noninvasive new technique of CLGEP is 
of interest. In this study this technique had similar results to the accepted 
LAGB procedure, with fewer side effects. For some this may be an appropriate 
alternative. However, gastric banding has already fallen out of favour and a more 
contemporary comparison would be with gastric sleeve surgery. Nevertheless, 
this could be an option for some.

Reference: Int J Obes 2016;40(12):1891–8
Abstract

Parental pre-pregnancy BMI influences on 
offspring BMI and waist circumference at  
21 years
Authors: Zalbahar N et al.

Summary: Relationships between parental prepregnancy BMI and offsprings’ BMI 
and waist circumference at age 21 years were explored in 2229 parent-offspring 
pairs from the Mater-University of Queensland Study of Pregnancy cohort. Each 
unit increase in paternal and maternal BMI was associated with increases in their 
offsprings’ BMI of 0.33 and 0.35 kg/m2, respectively, and increases in their waist 
circumference of 0.76 and 0.62cm, respectively, after adjustments for confounders. 
Compared with offspring of healthy bodyweight parents, those with parents who 
were both overweight/obese had a 6-fold increase in the likelihood of being 
overweight/obese at age 21 years.

Comment: This obesity thing is so complex! There is currently a lot of interest in 
the intrauterine environment and maternal weight status during pregnancy as a 
cause of obesity and metabolic disease in the offspring. However, as this study 
highlights, the prepregnancy status of both parents is very predictive of obesity 
in offspring in early adulthood. This of course is likely the product of genetic 
and environmental factors, and doesn’t exclude important additional intrauterine 
effects, but it does remind us that when attempting to identify these, we must 
take into account both maternal and paternal prenatal characteristics. 

Reference: Aust N Z J Publ Health 2016;40(6):572–8
Abstract

Effectiveness of activity trackers with and 
without incentives to increase physical 
activity (TRIPPA)
Authors: Finkelstein EA et al.

Summary: Employees from Singapore were randomised to wear an activity tracker 
only (Fitbit Zip; n=203), a tracker and charity incentives (n=199), a tracker and 
personal cash incentives (n=197) or no tracker or incentive (n=201) for 6 months. 
Compared with the control group, there were 16, 29 and 21 additional bouts of 
moderate-to-vigorous physical activity min/week in the tracker only, charity and 
cash incentive groups, respectively, at 6 months, with the difference reaching 
statistical significance for the two incentive groups, but not the tracker only group; 
the differences between the tracker only and incentive groups were not significantly 
different. At 6 months postintervention, the respective values for this outcome were 
37, 32 and 15, with significant differences between the tracker only and charity 
groups versus control group, but not between the cash incentive versus control 
group. Despite these findings, no improvements were seen for health outcomes, 
such bodyweight and blood pressure, at either timepoint.

Comment: Hands up who got a Fitbit for Christmas. It seems to me looking 
around the room that they have become almost as ubiquitous as a mobile 
phone. Anecdotally, people do seem to find them motivating to increase activity, 
and the competitive ones amongst us do enjoy the sharing of data with others. 
However, this paper would suggest that if the primary aim of using a mobile 
activity tracking device is to improve health, then perhaps we are backing the 
wrong horse. Here, using a Fitbit and/or monetary incentives did promote a 
modest increase in activity, but that did not translate into reduction in weight or 
blood pressure. We humans are just so hard to change behaviours!

Reference: Lancet Diabetes Endocrinol 2016;4(12):983–95
Abstract

Demographic and regional disparities in 
insulin pump utilization in a setting of 
universal funding
Authors: McKergow E et al.

Summary: Using data from the New Zealand Virtual Diabetes Register and MOH 
demographic, health and pharmaceutical dispensing data, these researchers 
investigated insulin pump use among patients with type 1 diabetes (n=13,727). 
Funded pump use increased from 1.8% of these patients in 2012 to 9.3% in 2014. 
However, pump use in 2014 was significantly less likely among female versus male 
patients (adjusted odds ratio 2.0 [95% CI 1.8, 2.3]), in patients aged <20 years 
and in some regions. Furthermore, compared with NZ European patients, those 
of Māori, Pacific and Asian ethnicity were significantly less likely to use pumps 
(respective odds ratios 0.30 [95% CI 0.23, 0.41], 0.26 [0.14, 0.46] and 0.22 
[0.14, 0.35]), as were patients from the most versus least deprived socioeconomic 
decile (0.36 [0.25, 0.52]).

Comment: This is a very interesting paper. Prior to central funding for insulin 
pumps, the availability and uptake of them varied widely across NZ. There 
were differences between DHBs in local funding but also in diabetes teams’ 
interest, skills and approach to delivering a pump service. Since 2012, we 
would hope that these disparities would have diminished or resolved. This 
paper shows that overall uptake has increased, but that there continue to be 
disparities and access issues for non-Europeans, and that even though the 
pumps and consumables are funded, access for lower socioeconomic groups is 
also reduced – an example of an unintended consequence. There are also still 
significant issues for providers with no specific resources allocated for delivery 
of a pump service, yet a significant growth in provision, as detailed in this paper.

Reference: Acta Diabetol 2017;54(1):63–71
Abstract
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