Smoking and type 2 diabetes
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Taking Action on Smoking and Health

Key points:

1 smoking is associated with increased risk of type 2 diabetes

1 active smokers have a 30-40% greater chance of developing type 2
diabetes than non-smokers

1 after 10 years the diabetes risk for an ex-smoker will return to the same
level of a never-smoker

1 there are links between maternal smoking, and second-hand smoke
exposure, while pregnant and the development of type 1 and 2 diabetes
in children

1 smoking increases the risk of chronic heart in those with type 2 diabetes
as well as other smokers, more generally

1 cigarette smoking and diabetes are well established as major risk
factors for peripheral arterial disease

1 smoking is a risk factor for diabetic retinopathy.

This briefing is aimed at smoRing cessation workers and diabetes health
professionals. It aims to provide an overview of the evidence on smoking
and diabetes, with a focus on how continued smoRing or exposure to
second-hand smoke may affect people with diabetes.

Introduction

According to Diabetes UK"?, a diagnosis of diabetes mellitus means that the
amount of glucose in your blood is too high because the body cannot use it
properly. There are two types of diabetes mellitus: type 1 develops when
the body is unable to produce any insulin; type 2, comprising more than
90% of global diabetes?, develops when the body is unable to produce
enough insulin, or when the insulin that is produced does not work
properly (known as insulin resistance).

At the end of 2014, there were 276,430 people diagnosed with diabetes in
Scotland recorded on local diabetes registers*. This represented 5.2% of the
population. Of all cases, 88.3% (244,050) were type 2 diabetes®. There were
16,187 type 2 diabetes diagnoses in the last year and 83,811 in the last four
years®.



The 2014 Scottish Diabetes Survey’ notes that the increasing prevalence of
diabetes is placing strain on health services. One item of concern, noted in
the Survey’s foreword?, is that there is a high prevalence of smoking in the
diabetic population (18.8% of combined type 1 and type 2 diabetics?) in
Scotland when this population faces increased risk of cardiovascular
disease.

Does smoking cause diabetes?

There is sufficient evidence to implicate cigarette smoking as a cause of
diabetes™ ™", Active smokers have a 30-40% greater chance of developing
diabetes than non-smokers, with analysis revealing a clear dose-response
relationship i.e. risk of diabetes increases with increasing levels of smoking
intensity®.

Clear evidence™ from animals and humans supports the hypothesis that
cigarette smoking and exposure to nicotine can adversely affect insulin
action and the function of pancreatic cells, both of which play fundamental
roles in the biological mechanism (or mechanisms) that lead to diabetes.

Smoking should therefore be considered an important and modifiable risk
factor for the development of diabetes. Given the increasing epidemic of
diabetes worldwide and the high prevalence of smoking in most developing
countries, reducing tobacco use should be promoted as a key public health
strategy to prevent and control the global epidemic of diabetes™.

How does smoking complicate diabetes?

There are a number of mechanisms whereby smoking aggravates diabetes.
Smoking is linked with deterioration in metabolic control in people with
diabetes™ ", which is in turn associated with an increased risk for
development of macro/micro-vascular complications and mortality'™ ™.

Cigarette smoking aggravates insulin resistance in people with diabetes;
the mechanism appears to involve both the effects of oxidizing chemicals
in the smoke and the physiological effects of nicotine®.

Nicotine raises the circulating levels of insulin-antagonistic hormones such
as growth hormone, catecholamines and cortisol*??,and also affects the
autonomic nervous system which influences the function of internal organs
2,24 Nicotine decreases insulin sensitivity and smoking increases
circulating free fatty acid levels® - an additional negative factor for glucose
uptake in the body, which is mediated by insulin®.
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For those with type 2 diabetes, cardiovascular disease is responsible for the
main proportion of mortality?. Smoking increases the incidence and
complications associated with diabetes?, and with increased risk of
cardiovascular disease and death among persons with diabetes® 303,

Evidence suggests® that smoking increases the risk of chronic heart
disease, in a dose respondent manner®, in those with type 2 diabetes.
Smoking is also an independent and significant risk factor for stroke® and
peripheral vascular disease.®® Even after adjustment for other risk factors
for cardiovascular disease, a strong dose-response relationship has been
established between smoking and peripheral arterial disease®.

Among diabetic men, smoking is associated with an increased risk of
impotence¥; a study of almost 10,000 diabetic men concluded the smokers
were significantly more likely to be impotent. Smoking more cigarettes, and
smoking for a longer time, increased the risk.

Good management of diabetes can reduce the risk of complications of the
disease. Diabetes can reduce the blood supply to the feet and cause a loss
of feeling. As a result, foot injuries do not heal well and the person may not
realise that their foot is sore or injured. Damage to the foot may lead to the
development of foot ulcers, which if left untreated may result in
amputation of the limb**. People who smoke progress more quickly to the
advanced stage of peripheral artery disease (PAD) and have poorer survival
rates*. A population study*' of lower limb amputees in Scandindavia
indicated that there is a correlation between smoking and amputation and
that smokers had much lower mean age at amputation.

Stopping smoking decreases mortality risk for diabetic patients, but risks
remain increased for some years following cessation and the amount of
time spent smoking impacts upon continuing risk factors and mortality“

Diabetic retinopathy

Tobacco use has been linked to diabetic retinopathy (when high blood
sugar levels damage the retina)“. One study* found that numbers of
diabetic patients with diabetic retinopathy rose with increasing
consumption of tobacco; no association was established between diabetes
duration and proliferative retinopathy (which causes small blood vessels to
grow with subsequent bleeding and scarring of the retina) in non-smoking



diabetics but an increasing association was found in smokers with
increasing diabetes duration.

Exposure to nicotine demonstrated significant changes in retinal
morphology for those with diabetes, and this is seen to have implications
for diabetic patients using nicotine-containing products, such as cigarettes,
smokeless tobacco, electronic cigarettes or smoking cessation products*.

Benefits of smoking cessation

After 10 years’ cessation the risk of developing diabetes is reduced to that
of a never smoker“-“¢and the effects of smoking are independent of other
lifestyle factors®. Smoking cessation improves insulin sensitivity, even
when including the factor of short-term weight gain*®. The detrimental
effects of smoking appear to outweigh the effects of weight gain®.

Smokers with type 2 diabetes have been found to have insufficient
knowledge about the relationship between smoking and diabetes gain®?
this, coupled with misconceptions about quitting smoking may have
resulted in smokers being unwilling to quit, despite their diabetes. A
qualitative analysis® has identified three factors which affect the quitting
process: peers that smoke; psychological addiction; and post-cessation
weight gain. Type 2 diabetic smokers trying to quit should be offered
specific behavioural counselling, to assist them with weight control, as part
of their wider smoking cessation intervention®.

Is there a link between second-hand smoke exposure and
diabetes?

Research suggests that exposure to second-hand smoke and active
smoking is positively and independently associated with the risk of type 2
diabetes® and the true magnitude of the association may have been
underestimated®®.

A cohort study”” which began in 1985-86, with 15 years of follow-up, showed
that current smokers and never smokers with second-hand smoke
exposure remained at higher risk than never smokers without second-hand
smoke exposure but risk in previous smokers was similar to that in never
smokers without second-hand smoke exposure.



Second-hand smoke contains similar toxins to active smoke but is
produced at different temperatures and different reducing conditions, so
some toxic substances are present in higher concentrations®® >,

If one of these concentrated toxins is related to the hypothesised
pancreatic toxicity, this might explain the increased risk in those exposed
to second-hand smoke, although they have less overall exposure than
current smokers®'.

Smoking, pregnancy and diabetics

Pre-natal maternal smoking had a stronger association with daughters'
type 2 risk than pre-natal paternal smoking, and the former persisted after
adjustment for parental race, diabetes and employment®. Maternal
smoking was also significantly associated with self-reported type 2
diabetes diagnosis®.

Having parents who smoked during pregnancy was associated with an
increased risk of diabetes mellitus among adult daughters, independent of
known risk factors, providing further evidence that prenatal environmental
chemical exposures independent of birth weight and current BMI may
contribute to adult diabetes mellitus®.
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