
Could a healthy diet attenuate COPD
risk in smokers?
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Let food be thy medicine and medicine
be thy food.

Hippocrates

The predominant risk factor for COPD in
high-income countries is cigarette
smoking,1 but not all smokers develop
COPD.2 It has been hypothesised that a
diet rich in antioxidants may counteract
the deleterious oxidant effects of smoking
and hence prevent COPD.3 Although
most studies that have linked dietary anti-
oxidant foods and nutrients to COPD
have been cross-sectional,3 a few cohort
studies have also reported associations
between higher intake and a slower
decline of lung function or a lower inci-
dence of COPD.4–7

In Thorax,8 using longitudinal data
from 44 335 men in the Cohort of
Swedish Men, Kaluza et al investigated
the association between total fruit and
vegetable consumption and incident
COPD, according to smoking habits.
COPD was ascertained through patient
and death registers. Briefly, after adjust-
ment for several potential confounders,
they reported a negative and significant
association between fruit and vegetable
intake and the risk of COPD. This finding
is consistent with a large number of cross-
sectional studies, and with a few longitu-
dinal studies investigating the role of fruit
and vegetable intake in the aetiology of
COPD-related outcomes. Addressing the
potential modifying effect of smoking on
the diet-COPD association could help to
clarify the potential causal role of diet.
The authors reported a significant inter-
action between smoking and dietary
intake of antioxidant-rich fruits and vege-
tables on the risk of COPD, and showed
that the beneficial dietary associations
were restricted to ex-smokers and current

smokers. These results are in agreement
with the hypothesis that smokers, who
have a higher exposure to oxidants, are
more likely than never smokers to benefit
from dietary antioxidants. Their interpret-
ation was that the pathogenic mechanisms
leading to COPD may be different in
never smokers versus ever smokers, given
different levels of oxidative stress.
However, the possibility that the associ-
ation between dietary intakes and COPD
in current smokers and ex-smokers may
have resulted from residual confounding
by smoking cannot be ruled out. Given
that we know little about what influences
smoking susceptibility, it would have been
interesting if the authors had also pre-
sented ‘the other side of the coin’, namely
whether the effects of smoking on COPD
risk were larger among those with a low
intake of fruits and vegetables, and
smaller among those with a high intake.
The authors also investigated the associ-

ation between individual food items and
the risk of COPD, and reported strong
negative associations between intakes of
apples and pears and green leafy vegeta-
bles and COPD risk. The findings for
hard fruit are in keeping with previous
observations.5 7 9 A strength of the paper
was that the authors derived two dietary
scores based on diet quality, and adjusted
the analyses for these diet scores to
account for all other dietary factors that
might confound the relation between fruit
and vegetable intake and COPD. The
authors were thus able to conclude that a
higher intake of fruits and vegetables was
beneficial, independently of other compo-
nents of a healthy/unhealthy diet. A huge
body of nutritional epidemiology research
in recent decades has led to a focus on
diet quality,10 and several dietary scores—
based on prevailing hypotheses and guid-
ance about the role of diet in disease pre-
vention—have been developed to evaluate
the healthiness of individual diets. Among
these dietary scores, adherence to the
recent evidence-based Alternate Healthy
Eating Index 2010 (AHEI-2010) has been
reported to be associated with a lower
risk of COPD.11 In line with the
AHEI-2010 dietary score, researchers
from the Harvard Chan School of Public
Health have proposed ‘The Healthy
Eating Plate’ as a guide for creating

healthy and balanced meals, with a special
focus on diet quality. The first message of
this ‘healthy plate’ is that half of our plate
should comprise fruits and vegetables,
which resonates with the current report of
Kaluza et al.8

Besides diet per se, physical activity and
body composition have also been sug-
gested as aetiological factors for respira-
tory diseases. Of course, these factors are
intrinsically linked to one another. Since a
healthy diet (high in fruits and vegetables)
is clearly associated with other healthy
lifestyles, as the data clearly demonstrate,
residual confounding of dietary associa-
tions remain a possibility, even after
adjusting for these other risk factors in
the way that they were measured. These
inter-relationships between obesity, diet
and physical activity raise methodological
challenges in epidemiological studies, but
these can now be addressed using novel
approaches from the field of causal infer-
ence.12 For instance, we have recently
underlined the likely mediating role of
body mass index in the diet-asthma associ-
ation,13 and how mediation analyses in
the counterfactual framework may help to
disentangle direct and indirect effects.
Another methodological challenge is
posed by time-dependent confounding; it
has been widely demonstrated that, in the
presence of such confounding, standard
methods of analysis may be biased.12 In
longitudinal epidemiological studies, these
complex situations of time-dependent
confounding can be addressed using
approaches such as marginal structural
models14 or the g-formula.15 Future
research on diet and COPD will need to
address these methodological challenges
and take into account the complex inter-
relationships between diet, body compos-
ition and physical activity in order to
draw more robust conclusions.

In the paper from Kaluza et al,8 the use
of Swedish registries for COPD morbidity
and mortality is a potential strength that
is expected to lead to complete ascertain-
ment of diagnosed cases, but it is also a
limitation, for two reasons. First, reliance
on doctor diagnosis may lead to under-
diagnosis and misclassification of COPD.
For example, there may be a preferential
tendency to diagnose asthma rather than
COPD in never smokers. The preferred,
gold standard, definition of COPD in epi-
demiological studies is based on objective
postbronchodilator spirometry.16 Second,
COPD is now recognised as a more
complex syndrome with concomitant
comorbidities, the so-called ‘comorbi-
dome’.17 As is true for asthma, a new
challenge in COPD is to identify relevant
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and novel phenotypes.18 In recent years,
there has been an emerging consensus that
asthma and COPD often overlap, and the
term ‘asthma-COPD overlap syndrome’
(ACOS) is increasingly applied to the con-
dition in which a person has clinical fea-
tures of both asthma and COPD.19 One of
the major obstacles to understand the
causes of respiratory diseases, and to
improve treatment, is the failure to under-
stand the underlying disease mechanisms
in individuals with different phenotypes.20

A challenge for population-based studies
aimed at identifying nutritional causes of
COPD or asthma is to try to focus on truly
homogeneous groups rather than hetero-
geneous groups of patients with ‘COPD’

or ‘asthma’, since it is possible that the
influence of diet might differ across these
different respiratory phenotypes. While
diet appears to be a risk factor for the
onset of COPD when considered as a
whole, little is known regarding its associ-
ation with different COPD phenotypes,
ACOS or exacerbations.

Although efforts to prevent COPD
should continue to focus on smoking ces-
sation, these latest prospective findings
suggest that a healthy diet (and a high
intake of fruits and vegetables in particu-
lar) may have the potential to prevent
COPD in smokers. While purists would
say that, given the high probability of con-
founding in observational studies, we
should wait for definitive evidence from a
randomised controlled trial to confirm
causality, it could be argued that there is
nothing to be lost by acting now. We
would argue that clinicians should con-
sider the potential benefits of a healthy
diet in promoting lung health, and advo-
cate optimising intake of fruits and

vegetables, especially in smokers who are
unable to stop smoking.
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PRESS RELEASE 

THORAX 

Fruit and veg-rich diet linked to much lower risk of chronic lung disease (COPD) 

Each extra daily serving associated with 4-8% reduction in risk in former and current smokers 

A diet rich in fruit and vegetables is linked to a significantly lower risk of developing chronic lung 
disease (COPD) in former and current smokers, finds research published online in the 
journal Thorax. 

Each additional daily serving was associated with a 4-8% lower risk, the findings show. 

COPD, short for chronic obstructive pulmonary disease, is an umbrella term for respiratory 
conditions that narrow the airways, which include bronchitis and emphysema. 

The primary risk factor for its development is smoking, and the World Health Organization 
predicts that COPD is set to become the third leading cause of death worldwide. 

Recent evidence suggests that diet may be an important factor in the development and/or 
prevention of COPD. 

To try and find out if fruit and vegetable intake might have a dietary role, the researchers 
tracked the respiratory health of more than 44,000 men aged between 45 and 79 for 13 years 
up to the end of 2012. 

The sample was drawn from all men who had been born between 1918 and 1952 in central 
Sweden. They completed a food frequency questionnaire detailing how often they consumed 96 
different food items in 1997, at the start of the study. 

They were also quizzed about other potentially important factors, such as educational 
attainment, weight, height, physical activity and inactivity levels and how much, and how often, 
they drank alcohol. 

And they were asked how many daily cigarettes they smoked, on average, between the ages of 
15 and 20; 21 and 30; 31 and 40; 41 and 50; and 51 and 60. 

Almost two thirds of the men (nearly 63%) had smoked at some point; around one in four (24%) 
were current smokers; and nearly four out of 10 (38.5%) had never smoked. 

During the monitoring period, 1918 new cases of COPD were diagnosed. The number of new 
cases in current and former smokers was estimated to be 1166 and 506/100,000 people, 
respectively, among those eating fewer than 2 daily portions of fruit and vegetables; but in those 
eating more than 5, the equivalent figures were 546 and 255. 

In all, those eating 5 or more daily servings were 35% less likely to develop lung disease than 
those eating 2 or fewer daily servings. 



And when the data were stratified by smoking, current and former smokers eating 5 or more 
portions of fruit and vegetables every day were, respectively, 40% and 34%, less likely to 
develop COPD. 

Each additional serving was associated with a 4% lower risk of COPD in former smokers and an 
8% lower risk in current smokers. 

Compared with those who had never smoked and who ate 5 or more portions of fruit and 
vegetables, current and former smokers eating fewer than 2 daily portions were, respectively, 
13.5 times and 6 times more likely to develop COPD. 

Those at the high end of the consumption scale were 7.5 times (current smokers), and more 
than 3.5 times (former smokers), as likely to develop COPD. 

Apples or pears; green leafy vegetables; and peppers seemed to exert the strongest influence 
on risk, but no such associations were seen for berry fruits; bananas; citrus fruits; cruciferous 
and root vegetables; tomatoes; onions; garlic; or green peas. 

As oxidative tissue stress and inflammation may be involved in COPD development, and 
smoking is a potent trigger of these processes, the antioxidants abundant in fruit and vegetables 
may curb their impact, suggest the researchers, who add that smoking cessation should still 
continue to be promoted as the mainstay of prevention. 

But in a linked editorial, Drs Raphaelle Varraso and Seif Shaheen emphasise that as this is an 
observational study, no firm conclusions can be drawn about cause and effect; a clinical trial 
would be needed for that. 

But they write: “it could be argued that there is nothing to be lost by acting now. We would argue 
that clinicians should consider the potential benefits of a healthy diet in promoting lung health, 
and advocate optimising intake of fruits and vegetables, especially in smokers who are unable 
to stop smoking.” 

Research: Fruit and vegetable consumption and risk of COPD: a prospective cohort study of 
men doi 10.1136/thoraxjnl-2015-207851 
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