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Trends in obesity among adults in the United States, 2005 to 2014
Authors: Flegal KM et al.

Summary: These authors reported obesity prevalences in the US for 2013–2014 and adjusted prevalence trends since 2005 
using NHANES (National Health and Nutrition Examination Survey) data. Data from 2638 adult men and 2817 women revealed 
respective age-adjusted prevalences of obesity (BMI ≥30 kg/m2) of 35.0% and 40.4%, and of class 3 obesity (BMI ≥40 kg/m2) 
of 5.5% and 9.9%. Data from 21,013 individuals revealed significant increasing linear adjusted trends for overall obesity and 
for class 3 obesity among women (respective p values 0.004 and 0.01) but not men (0.30 and 0.14) between 2005 and 2014.

Reference: JAMA 2016;315(21):2284–91
Abstract

Trends in obesity prevalence among children and adolescents 
in the United States, 1988-1994 through 2013-2014
Authors: Ogden CL et al.

Summary: Obesity and extreme obesity prevalences were reported for children and adolescents (2–19 years of age) for 
2011–2014, as were trends by age between 1988–1994 and 2013–2014. NHANES data for 40,780 individuals were 
analysed. The respective prevalences of obesity and severe obesity in 2011–2014 were 17.0% and 5.8%. The prevalence 
of obesity increased significantly from 7.2% in 1988–1994 to 13.9% in 2003–2004 and then decreased significantly 
to 9.4% in 2013–2014 in children aged 2–5 years. For children aged 6–11 years, there was a significant increase in 
obesity prevalence between 1988–1994 and 2007–2008 from 11.3% to 19.6%, after which it remained stable (17.4% in 
2013–2014). Among adolescents, obesity prevalence increased from 10.5% in 1988–1994 to 20.6% in 2013–2014. Over 
this period, extreme obesity also increased significantly from 3.6% to 4.3% among children aged 6–11 years and from 2.6% 
to 9.1% among adolescents. There were no significant trends seen between 2005–2006 and 2013–2014.

Reference: JAMA 2016;315(21):2292–9
Abstract

Comment: There has been much written about the prevalence of obesity in the US. For several decades, the US has led 
the way in the obesity trends, although we are running a close race here in NZ, especially when we look at the data by 
ethnicity. In recent years, data have suggested that the rise in obesity had plateaued in the US, and that perhaps public 
health measures were beginning to have an effect. However, these new data from the latest NHANES survey show that 
for women there has been a linear increase in rates of obesity over the last decade, with prevalence now up to 40% of 
the adult population. For men the rate is slightly lower at 35%, and curiously there has not been the same statistically 
significant rise in prevalence. What factors are driving this gender difference are unclear from these data, but worthy 
of study, as if they can be identified, would provide targets for interventions to try to reduce obesity further. The second 
paper reports data for children and adolescents over the period from 1988 until 2014. In this age group there were no 
apparent gender differences, but a more varied secular trend. Importantly, the rate of obesity is now up to 17%, and 
after a period of levelling off, is again rising in 12- to 19-year olds. It is clear that in the US the battle against obesity is 
not being won. I must sound like a broken record, but surely it is time for governments to realise that all the education in 
the world is not going to win this battle. Humans are human, and companies are companies – particularly in a capitalist 
society. It is their job to sell us more of what we don’t need! Sadly they are very good at it, and better than our resolve 
to resist.

Welcome to issue 108 of Diabetes and Obesity Research Review.
This month’s issue includes two papers from JAMA reporting on prevalences and trends of obesity in adults and children/
adolescents. NZ research is also well represented this month, with three papers from N Z Med J on variations in diabetes 
across electoral districts in Auckland, the prevalence of dysglycaemia in Northland patients presenting with stroke/TIA 
(transient ischaemic attack), and a trial showing that both injections and sublingual tablets can be used to restore vitamin B12 
levels when they fall in metformin recipients. Other NZ research looking at the value of measuring HbA1c levels at first 
antenatal blood screen for detecting gestational diabetes concludes this issue.

We hope you enjoy these and the other selected studies and look forward to any comments or feedback you might have.

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

For more information, please go to http://www.medsafe.govt.nz

Body-mass index in 2.3 million adolescents and 
cardiovascular death in adulthood
Authors: Twig G et al.

Summary: The relationship between BMI in late adolescence and CV-related mortality in adulthood was 
explored in 2.3 million Israeli individuals stratified by BMI according to age- and sex-specific centiles. 
There were 32,127 deaths during 42,297,007 person-years of follow-up, 2918 (9.1%) of which were 
from CV causes, including 1497 from coronary heart disease, 528 from stroke and 893 from sudden 
death. A multivariable analysis revealed that CV-related and all-cause mortality risks increased as BMI 
during adolescence increased. Compared with the 5th to 24th BMI centiles, the ≥95th centile had 
increased risks of death due to coronary heart disease (adjusted HR 4.9 [95% CI 3.9, 6.1]), stroke  
(2.6 [1.7, 4.1]), sudden death (2.1 [1.5, 2.9]) and any CV cause (3.5 [2.9, 4.1]), and the risk of death 
from CV causes in these BMI groups increased between 0–10 years of follow-up (2.0 [1.1, 3.9]) and 
30–40 years of follow-up (4.1 [3.1, 5.4]); there were consistently high risks of death from coronary heart 
disease during both periods. Sensitivity analyses returned consistent findings.

Comment: We have ample data demonstrating the association between obesity and premature 
mortality. Indeed the BMI ranges are defined by this. This study adds useful additional insight to this 
by examining the relationship between bodyweight in adolescence and subsequent mortality from 
CV disease and all-cause mortality over the subsequent 40 years. What is striking is that a BMI in 
adolescence that we might accept as ‘normal’, between 50th and 74th centile, was still associated 
with an increased risk of premature death over that period. It is clear that we still do not have a good 
understanding of all of the factors related to excess adiposity that define health risk. Bodyweight, even 
adjusted for height, is still a very crude parameter. I suspect much of the controversy over the role of 
BMI is due to this ‘biological noise’. The difficulty is finding an alternative, readily available, simple, 
inexpensive clinical tool that provides a better risk estimate on which to base management decisions.

Reference: N Engl J Med 2016;374(25):2430–40
Abstract

Association of pharmacological 
treatments for obesity with weight loss 
and adverse events
Authors: Khera R et al.

Summary: This systematic review and meta-analysis compared the efficacy 
and tolerability of various drug treatments for obesity. A search identified  
28 randomised controlled trials (n=29,018) of long-term weight loss agents 
(orlistat, lorcaserin, naltrexone-bupropion, phentermine-topiramate and 
liraglutide) that were suitable for inclusion. A meta-analysis of the data showed 
that a median 23% of placebo participants had ≥5% weight loss versus 75% 
of participants taking phentermine-topiramate, 63% of participants taking 
liraglutide, 55% taking naltrexone-bupropion, 49% taking lorcaserin and 44% 
taking orlistat. All active agents were associated with significant excess weight 
loss compared with placebo at 1 year (8.8kg with phentermine-topiramate, 
5.3kg with liraglutide, 5.0kg with naltrexone-bupropion, 3.2kg with lorcaserin 
and 2.6kg with orlistat). Compared with placebo, liraglutide and naltrexone-
bupropion had the highest likelihood of adverse event-related discontinuation.

Comment: With the rise and rise of obesity and the difficulty achieving 
sustained weight loss with lifestyle changes, it is no wonder that the 
pharmaceutical industry continues to strive to find an effective weight loss 
drug. Unfortunately, history is littered with agents that have been promising, 
but have fallen by the way either in development or in some cases after 
market launch due to side effects. In NZ we have no publically funded 
agent with specific indications for weight management. However, there are 
drugs with reasonable evidence for efficacy and safety. This meta-analysis 
reviewed the evidence for several of these agents or combinations of agents. 
All showed greater weight loss over placebo, up to 8kg more in the case of 
phentermine and topiramate. However, it is important to note the dropout 
rates of up to 45% in all trials, and the relatively short duration of most 
trials. Whilst I am still an advocate for lifestyle changes as the cornerstone of 
weight management, there is no doubt that pharmacotherapy and bariatric 
surgery have their place. This meta-analysis would suggest that there are 
effective agents, but it is still unclear how best to use them, and how to 
select those most likely to benefit.

Reference: JAMA 2016;315(22):2424–34
Abstract

Independent commentary by Associate Professor Jeremy Krebs, 
an endocrinologist with a particular interest in obesity and diabetes. He is an 
Associate Professor with the University of Otago, and former Director of the 
Clinical Research Diploma at Victoria University - which he established.

FOR FULL BIO CLICK HERE.
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Risk for hospitalized heart failure among new users of 
saxagliptin, sitagliptin, and other antihyperglycemic drugs
Authors: Toh S et al.

Summary: This retrospective cohort research explored the relationship between hospitalisation for HF (heart failure) 
and use of saxagliptin or sitagliptin in adults with type 2 diabetes using US health insurance and health system data. 
The analyses included 78,553 saxagliptin recipients and 298,124 sitagliptin recipients who contributed 7–9 months 
of follow-up data to ≥1 pairwise comparison with recipients of pioglitazone, a second-generation sulfonylurea or a 
long-acting insulin product. Compared with the other drugs, use of the DPP-4 inhibitors did not increase the risk of 
hospitalisation for HF; the respective disease risk score-stratified HRs for saxagliptin versus sitagliptin, pioglitazone, 
sulfonylureas and insulin products were 0.83, 0.63, 0.69 and 0.61, and the respective disease risk score-stratified 
HRs for sitagliptin versus pioglitazone, sulfonylureas and insulin products were 0.74, 0.86 and 0.71. Propensity 
score-matched analyses returned similar results, as did analyses of patient subgroups with versus without prior  
CV disease and defined by the two highest disease risk score deciles.

Comment: Over the last couple of decades we have seen several new classes of antihyperglycaemic agents 
come through development, clinical trials to clinical practice. Some have come and gone and others continue 
to have questions raised about their safety. One of the issues I have with a pharmaceutical company driven 
and funded clinical trial programme is that inclusion and exclusion criteria are carefully crafted to enhance the 
chance of favourable results. (Did I say that out loud?) Therefore we are often left unclear how the data apply to 
the majority of the patients sitting in front of us. I am therefore delighted to see these ‘real world’ clinical practice 
data on risk of HF for several classes of antihyperglycaemic drugs. It would certainly support the safety of DPP-4 
agents and risk of thiazolidinediones in this regard.

Reference: Ann Intern Med 2016;164(11):705–14
Abstract

Effect of calorie restriction on 
mood, quality of life, sleep, 
and sexual function in healthy 
nonobese adults
Authors: Martin CK et al., for the Comprehensive Assessment of 
Long-term Effects of Reducing Intake of Energy (CALERIE) Phase 2  
Study Group

Summary: The CALERIE 2 trial randomly assigned 220 adults with 
BMIs of 22.0–28.0 kg/m2 to a 2-year 25% calorie restricted diet or 
an ad libitum diet in a 2:1 ratio. Compared with the ad libitum diet, 
calorie restriction was associated with significantly greater mean 
bodyweight loss at 24 months (7.6 vs. 0.4 [p<0.001]), significantly 
improved mood according to Beck Depression Inventory-II scores 
(difference –0.76 [95% CI –1.41, –0.11]), reduced tension 
according to Profile of Mood States score (–0.79 [–1.38, –0.19]), 
significantly better general health, sexual drive and relationship 
scores and longer sleep duration at 1 year (p<0.05 for all). 
Significant associations were identified in the calorie restriction 
arm between greater bodyweight loss at 24 months and increased 
vigour (ρ=–0.30), less mood disturbance (ρ=0.27), improved 
general health (ρ=–0.27) and better sleep quality (ρ=0.28).

Comment: The striking thing about this study is that the 
population were not obese. In fact many were of ‘normal 
weight’ at baseline. Given that, the extent of weight lost in 
the calorie restricted group is notable – a mean of 7.6kg at 
24 months. This is more than is frequently reported in similar 
studies in obese individuals, and must be taken into account 
when interpreting the results. What were the motivations for 
these people to take part and are these different to what 
might drive people with higher BMIs to want to lose weight.  
It is obviously reassuring to see that in the population studied, 
calorie restriction had positive effects on mood, quality of life, 
sleep and sexual functioning, but we must be cautious in 
extrapolating these findings to an obese group.

Reference: JAMA Intern Med 2016;176(6):743–52
Abstract

For more information, please go to http://www.medsafe.govt.nz
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Geography matters: the prevalence of diabetes in 
the Auckland Region by age, gender and ethnicity
Authors: Warin B et al.
Summary: These NZ researchers analysed data that enabled them to determine if the prevalence 
of diagnosed diabetes in the greater Auckland region varies by general electoral district. They 
identified 63,014 individuals with a diagnosis of diabetes in 2011 in the Auckland region, giving a 
prevalence of 8.5% for individuals aged ≥30 years, but with significant variation by age, gender, 
ethnicity and electoral region, with the latter ranging from 3.2% in the North Shore to 17.3% in 
Mangere. Compared with NZ Europeans, individuals of Indian descent had the highest likelihood 
of diabetes among ethnicities (odds ratio 3.85 [CI 3.73, 3.97]), and compared with individuals 
residing in the least deprived areas, those from the most deprived areas were almost twice as 
likely to have diabetes (1.93 [1.87, 1.99]).

Comment: The prevalence of diabetes in NZ is increasing, and there are important differences 
between ethnicities with respect to risk of developing type 2 diabetes, age of onset and 
associated complications. There are also important differences in rates of obesity, the primary 
modifiable risk factor for type 2 diabetes. The present study has demonstrated striking 
differences in rates of diabetes by geographical area within Auckland. I would suggest that 
this is hardly surprising. Here, geography is a surrogate measure of multiple other factors 
that are the real drivers of the phenomenon, these being ethnicity, obesity, poverty and 
health literacy. In such a study where many variables cosegregate, it is virtually impossible to 
eliminate confounding. We must be very careful about recommending ‘post-code’ approaches 
to healthcare. However, I do support using these data to help inform understanding, and it 
does perhaps highlight that many of the drivers of poor health status are outside of the direct 
influence of the health sector.

Reference: N Z Med J 2016;129(1436):25–38
Abstract

Screening, prevalence and ethnic variation of 
diabetes mellitus in people with acute stroke  
and transient ischaemic attack
Authors: Wong SWM & McGrath NM
Summary: This cross-sectional study assessed prevalences and screening rates for diabetes and 
prediabetes in 345 patients presenting with acute stroke or TIA in Northland, and also explored 
discrepancies between Māori and non-Māori, atrial fibrillation rates and effects of metformin. 
Dysglycaemia was present in 49.5% of the patients, 24.3% had diabetes and 25.2% had 
prediabetes. HbA1c levels were obtained for 70.4% of the patients. Compared with non-Māori, 
Māori were more likely to have diabetes (41.6% vs. 19.4%) and an HbA1c level ≥12 mmol/mol,  
and were 12 years younger on average. Atrial fibrillation prevalences did not differ between 
patients with and without diabetes, and nor did the proportions of severe stroke (total anterior 
circulation infarction) between patients with diabetes receiving metformin and those who were not.

Comment: It is great to see health system research from NZ. This study highlights several 
issues and is highly relevant. It has been reported for many years now that Māori have higher 
rates of diabetes and related complications than non-Māori. This gets somewhat complicated 
when we consider the even higher rates in Pacific and Indian people who by definition are 
non-Māori, but nevertheless these data reported in this study demonstrate that we are making 
very little inroads in reducing this disparity. What is perhaps most concerning is the disparity in 
glycaemic control and in rates of HbA1c screening, both of which are target-driven parameters 
that can be modified. This is not for lack of understanding of the issue, nor of effort to address it.  
It is simply a very difficult and complex problem.

Reference: N Z Med J 2016;129(1436):62–6
Abstract

Sublingual vitamin B12 compared to 
intramuscular injection in patients with 
type 2 diabetes treated with metformin
Authors: Strong AP et al.

Summary: Metformin recipients with vitamin  B12 levels <220 pmol/L were 
randomised to receive a single intramuscular injection of hydroxocobalamin 1mg 
(n=15) or a 3-month course of sublingual methylcobalamin 1 mg/day (n=19). 
Compared with the hydroxocobalamin injection, sublingual methylcobalamin was 
associated with a significantly higher baseline-adjusted mean serum vitamin  B12 
level at 3 months (primary outcome; 372.1 vs. 251.7 pmol/L [p=0.002]), but not 
after 6 months (258.8 vs. 241.9 pmol/L [p=0.38]). An association was seen between 
higher metformin dose and lower serum vitamin B12 level at 3 months, but not at 
baseline or 6 months.

Comment: I declare conflict of interest as I am an author on this paper; however, 
I included it as I think it is a common problem and often overlooked. For those 
of you who read this review regularly, you will know I am a metformin zealot. 
However, it can result in reduced vitamin B12 absorption and reduced vitamin B12 
status. Whilst this seldom results in very low levels, clinically relevant reductions 
are common, particularly with long-term use and higher doses. Because of this, 
monitoring of vitamin B12 levels is recommended and supplementation required 
in a proportion of patients. However, oral supplements may not be effective 
due to the mechanism of effect from metformin. This study assessed whether 
sublingual vitamin B12 is as effective as intramuscular injections, which may be 
less acceptable. The results show that either route of administration is effective, 
thus providing people with a choice.

Reference: N Z Med J 2016;129(1436):67–75
Abstract

Universal HbA1c measurement in early 
pregnancy to detect type 2 diabetes 
reduces ethnic disparities in antenatal 
diabetes screening
Authors: Hughes RCE et al.

Summary: Interethnic antenatal screening practices in NZ were compared in 
this population-based observational study to determine: i) if HbA1c tests would 
be accessed by the most at-risk ethnicities for diabetes; and ii) the prevalence of 
unrecognised type 2 diabetes and prediabetes among pregnant women. Maternal 
characteristic electronic data from pregnant women in Christchurch during 
2008–2010 (11,580 pregnancies) were matched to first antenatal blood, HbA1c 
and gestational diabetes screening data. The respective overall uptake rates for 
first antenatal blood and gestational diabetes screening were 83.1% and 53.8%. 
Compared with Europeans, Māori women had a lower gestational diabetes screening 
rate at 39.3% (incidence proportion ratio 0.77 [CI 0.71, 0.84]). The numbers 
screened for diabetes increased when HbA1c was included with first antenatal 
blood tests by 28.5% in Europeans, 40.0% in Māori, 28.1% in Pacific people and 
26.7% in ‘others’ (mostly Asian). The prevalences of unrecognised type 2 diabetes 
or prediabetes according to local criteria (i.e. ≥41 mmol/mol [≥5.9%]) were 2.1% 
among European women, 4.7% in Māori (incidence proportion ratio 2.59 [CI 1.71, 
3.93]), 9.5% in Pacific people (4.76 [3.10, 7.30]) and 6.2% in ‘others’ (2.99 [2.19, 
4.07]). When these prevalence data were applied to birth data for 2013, routine 
antenatal HbA1c level measurements could have identified type 2 diabetes and 
prediabetes in 0.44% and 3.96% of women, respectively.

Comment: Within the debate that has been raging within the diabetes in 
pregnancy field over the last few years, there is one very clear recommendation 
that I think almost everyone supports – that is early screening for undiagnosed 
type 2 diabetes. It is this group of women who have the poorest pregnancy 
outcomes, and therefore the most to gain. This study highlights this point and 
more importantly identifies a means of directly reducing disparities between 
ethnicities. Including an HbA1c level at antenatal booking bloods is a simple 
strategy that will achieve broad coverage and capture women early in pregnancy 
who are currently opting out of later oral glucose-challenge based testing. This 
is a no-brainer! What is more controversial is whether intervening in those 
with prediabetes rather than diabetes at booking will make any difference to 
pregnancy or offspring outcomes. We eagerly await the outcome of that research.

Reference: PLoS ONE 2016;11(6):e0156926
Abstract
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