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ABSTRACT
In the Decade of Nutrition, food must be reconsidered.
The main objective of our research was to establish if there are any correlations between ultraprocessed 

food consumption and increased asthma prevalence or other respiratory outcomes. Meanwhille, it will be an 
important step to design some lifestyle recommendations with direct benefits for asthma treatment. NOVA 
system for food classification is a new concept addressing food quality. 

Ultraprocessed food, made entirely from substances derived from food and additives, that includes other 
sources of nutrients and energy, is not usually used in culinary preparation. How asthma outcomes are 
influenced by Western diet that contains a lot of processed food and what benefits could arise from the 
Mediterranean diet are subjects for interesting studies. 

Substantial correlations have been established between unhealthy diets, especially Western diet, 
ultraprocessed foods and food allergies and asthma pathogenesis and control. 

NOVA clasification of processing foods and dietary inflammatory index are helpful tools in early 
identifying of correct dietary approach in asthma.

More research in nutrition recommendations for asthma patients must be done and practical guidelines 
in nutritional interventions are future steps. 

Keywords: ultraprocessed food, Mediterranean diet, Western diet, asthma outcomes,  
dietary inflammatory index, NOVA system for food classification.

INTRODUCTION

We are now in the Decade of 
Nutrition (1), as it was desig-
nated by the UN Supporting 
Sustainable Development Goals 
for 2016-2025.

Food must be reconsidered in order to know 
whether it will bring an additional benefit for 
well-being and health or some aspects of nutri-
ents and processing can promote diseases. 

Asthma, a chronique inflammatory disease 
characterised by wheezing, dispneea and cough 
due to airways obstruction, is affecting 230 mil-
lion persons worldwide and 30 million people in 
Europe (2). Allergic asthma is highly frequent, 
and environmental changes represent a key fac-
tor in increasing allergies (3).

Food allergies are estimated to affect 10.8% 
of all US inhabitants (4), and their frequency is 
increasing in direct relation with Western style 
adoption (5). 
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 Western diet (WD) (6), meaning the dietary 
pattern characterised by consumption of highly 
processed food, highly refined carbohydrates, 
high-fat, especially highly saturated fat, highly 
processed meat and overconsumtion of salt. This 
dietary pattern is usually hypercaloric and is as-
sociated with a low level of physical activity and 
sedentarism, leading to obesity.

Mediterranean diet (MD) (7), used by people 
living near the Mediterranean Sea, is rich in olive 
oil, fish, fruits, vegetables and nuts, together with 
a high fiber content. It is recognized to be a diet 
with many health benefits, which will be further 
described here.

The main objective of our research is to esta
blish whether ultra-processed food (UPF) could 
be related to an increased asthma prevalence 
and to design some lifestyle recommendations 
that may be beneficial for asthma development, 
based on current scientific evidence. 

The new developed NOVA system for food 
classification is effectively addressing the quality 
of diets. This system is based on food processing 
(1).

Ultra-processed products are manufactured 
and promoted as attractive, hyper-pallatable, 
easy to be consumed anywhere and in any occa-
sion. Due to spectaculous and intensive mar
keting efforts, they often promote overconsump-
tion. But could all these ultra-processed foods 
pose a risk to the general population? Or could it 
influence the pathogenesis of some diseases? 

The concept of ultra-processing was deve
loped by the University of Sao Paulo and it was 
explained for the first time in Public Health Nu-
trition in 2009 (8).

Food processing could explain the relation-
ship between food, nutrition, health and disease.

Concept definition

“The most important factor now, when conside
ring food, nutrition and public health, is not nu-
trients, and is not foods, so much as what is done 
to foodstuffs and nutrients originally contained in 
them before they are purchased and consumed. 
That is to say, the issue is food processing – or, to 
be more precise, the nature, extent and purpose 
of processing, and what happens to food and to 
us as a result of processing” (8).

The meaning of processing is in relation to 
industrial formulations that could be manufac-

tured from natural nutrients derived from food 
or obtained by synthesis from other organic or 
anorganic sources. How can these ultra-pro-
cessed foods be described? They contain a small 
percentage of whole food, they are usually ready 
to be consumed and have a high content of salt, 
sugar, fats, while being depleted of proteins, fi-
bers or bioactive compounds (1).

NOVA classification for processed food (1)

Unprocessed or minimally processed foods are 
either home made or cooked in small restau-
rants. Edible parts of plants and animals and fun-
gi, algae and water are unprocessed foods. Mini-
mally processed food is a natural food altered by 
some processes of removal of inedible parts by 
crushing, grinding, refrigerating, chilling, free
zing, pasteurization, fermentation, drying and 
vacuum packaging. These processes will pre-
serve natural food, improving storage, safety and 
making them more pleasant for consumption. 

Processed culinary ingredients are defined by 
substances derived from group 1 or directly from 
nature and changed by pressing, refining, grin
ding, milling, or drying, all these processes being 
designed to make durable products that will be 
used at home to prepare, cook group 1 foods 
and to prepare enjoyable handmade dishes and 
meals. They will not be consumed by them-
selves, but in combination with group 1. 

Processed foods (for example, canned fish, 
bottled vegetables, cheeses, fresh bread) are pre-
pared by adding oil, sugar, salt or other substan
ces from group 2 to group 1 via various types of 
processes such as preservation, cooking or 
non-alcoholic fermentation (for bread and 
cheese). This group includes versions of group 1. 

Ultra-processed foods are formulations made 
mainly or entirely from substances derived from 
different foods and additives with a small per-
centage of group 1. Importantly, they incorpo-
rate other sources of nutrients and energy, which 
are not normally used in culinary preparations; 
some are extracted from foods but others are de-
rived from further processig of food constituents. 
Classes of food additives that can be found in 
UPF are those initiating or enhancing sensorial 
qualities of food or changing unpalatable aspects 
– for example, colours, non-sugar sweeteners, 
carbonating, firming, emulsifiers. Processes used 
in this type of food include hydrolisation, hydro-
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genation, or pre-processing for frying, which do 
not have domestic equivalents.

NOVA – in practical use

Beside assesing changes in dietary patterns, the 
socio-economic distribution, NOVA is important 
to evaluate the association between consump-
tion of UPF and obesity (9-11), dyslipidemias 
(12) and metabolic syndrome (13).

Meanwhile, the impact of nutritional inter-
ventions will be evaluated. 

NOVA has been used to evaluate the impact 
of ultra-processed products on the quality of di-
ets (14, 15). 

Incidence of hypertension and obesity was eva
luated in relation to UPF consumption (16, 17).

The main issue with UPF is that these types of 
foods displace unprocessed or minimally pro-
cessed foods.

Diets during lifecycle – potential role in 
asthma (18) 

Dietary patterns (foods and nutrients) and expo-
sure period (prebirth, childhood, adult) play a 
role in the asthma pathogenesis and progression 
(Table 1).

Pregnancy period – a decreased maternal in-
take of vitamins E and D, Zinc, fruits and vegeta-
bles is correlated with asthma development in 
childhood.

Childhood – generally named processed 
food: fast food, WD and processed meat con-
sumption in childhood have been shown to be 
associated with asthma development later in 
adult life; vitamins A, D, and E, Zinc, fruits, vege
tables, and MD have protective effects against 
asthma evolution.

Adulthood – adult asthma control is nega
tively influenced by fast food consumption in 
childhood; also, WD adoption in adulthood is 
correlated with less asthma control.

Clinical evidence – ultra-procesed food and 
respiratory outcomes (Brasilian study) (19)

A large retrospective study, involving 109104 
Brasilian adolescents, found a positive associa-
tion between UPF and asthma. The assessment 
of UPF consumption was done by a question-
naire that evaluated the previous seven days 
consumption of UPF based on a score from 0 

to 42, showing that the higher the intake, the 
higher the score. The weekly consumption of 
salty or sweet biscuits, packaged snacks, ultra-
processed meats, sweets or candies and soft 
drinks was divided into three groups: 0-2, 3-4 
and >5 days/week. The score was calculated by 
adding partial scores according to the weekly in-
take of each of the mentioned products. 

Self reported symptoms on asthma and 
wheezing in the previous 12 months have been 
recorded. In conclusion, this study found that ul-
traprocessed food consumption was positively 
correlated with asthma and wheezing in Brasi
lian adolescents (19).

Specific evidence in asthma: processed meat

Another study, performed on 971 adult partici-
pants, reported worsening asthma symptoms 
correlated with proccesed meat intake. The ef-
fect was indirectly mediated by BMI.

In conclusion, over time (seven year-follow-up), 
processed meat intake is associated with in-
creased asthma symptoms for more than four 
servings/week compared to less than one ser
ving/week. These results expand the previously 
proven effects of diets in adult asthma (20). 

Dietary inflammatory index and asthma

Increasing asthma prevalence in the latest years 
could be associated with diets. A lower diet qua
lity together with an increasing use of processed 
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foods may be the promoter of a pro-inflammato-
ry environment. Reversible airflow obstruction, 
the signature in asthma, a chronic inflammatory 
disease, is accompanied by wheezing, cough and 
breathlessness. Beside genetic or environmental 
factors, more and more dietary factors are incri
minated to contribute to asthma progression. 

Dietary inflammatory index (DII) is a new 
validated concept that was tested to describe the 
inflammatory potential of different diets (21). 

A study published by Lisa Wood (21) calcu-
lated the DII from food frequency questionnaires 
and identified that the DII score was higher for 
people with asthma vs controls. This could indi-
cate that subjects had pro-inflammatory diets. 
FEV1 is significantly associated with the DII score. 
Each unit increase from the DII score is associ-
ated with 3.44 times decrease in FEV1. What is 
the conclusion from these findings? Tipically, 
people with asthma have a pro-inflammatory 
diet, which may worsen their disease parame-
ters. Lifestyle measures, together with a healthy 
diet recommendation could be a good strategy 
in improving asthma outcomes. 

A promoter of a pro-inflammatory environ-
ment could be the WD pattern (1). Characte
rised by a consumption of highly refined carbo-
hydrates and saturated fats, WD is worsening 
asthma (22). A study on 46 subjects, for 14 weeks, 
with a nutritional intervention based on antioxi-
dant foods decreased the clinically significant 
inflammatory markers in asthma (IL6, C reactive 
protein, TNF-alfa) as well as asthma exacerba-
tions (22). 

Lifestyle interventions in asthma – a good 
strategy for improvement of asthma 
outcomes 

Specific lifestyle interventions for pulmonary di
seases are not yet developed, compared to other 
chronic diseases. Adapting proofs from other 
chronic disease interventions and assessing their 
efficacy on specific asthma outcomes could lead 
to a fast development of lifestyle medicine de-
signed for pulmonary diseases. 

The primary research focus should be to 
adapt and understand how actual lifestyle inter-
ventions work in asthma in order to close the gap 
for knowledge in pulmonary lifestyle medicine. 

In asthma, lifestyle interventions must con-
sider the potential for implementation and use 

valuable information for clinical practice based 
on evidence-based guidelines (23).

Lifestyle in asthma – a summary of 
evidence-based recommendations (24)

Nutrition science is increasingly recommending 
healthy dietary patterns rather than different 
foods or nutrients. More attention to practical 
guidelines was given in chronic disease preven-
tion, asthma being just a nascent field (23).

Important scientific research has been per-
formed and provided concrete scientific proofs 
for dietary patterns with a positive influence on 
FEV1, exacerbations or wheezing, leading to 
strong recommendations for asthma patients:

-	 High consumption of fruits and vegeta-
bles (21); 
-	 The MD, which is rich in fish, olive oil, 
nuts, fruits and vegetables, but adapted to an 
individual’s caloric need, is highly recom-
mended, with proven benefits in asthma;
-	 In obese asthma patients, a weight loss 
of 5-10% could significantly improve asthma 
control (24);
-	 Exercise in asthma will bring additional 
benefits to asthma control, although it is still 
not clear whether the positive impact is the 
direct effect of exercise or is rather related to 
a greater weight loss benefit, especially in 
obese asthma patients (25). 
A systematic review and meta-analysis was 

performed to assess the effect of exercise trai
ning (EXT) on the quality of life (QOL), bronchial 
hyperresponsiveness (BHR), exercise induced 
bronchoconstriction (EIB), lung function and 
exercise capacity. The meta-analysis included 
17 studies (25) on a total number of 599 pa-
tients, which showed a significant improvement 
of QOL (17%), BHR (53%) EIB (9%) and FEV1 
(3%) compared to controls.

EXT is improving asthma symptoms, exercise 
capacity (due to changes in airway hyperreacti
vity) and QOL through lung function improve-
ment and airway hyperreactivity. 

Prospective medical nutrition therapy in 
asthma (26) should consider:

-	 addressing food triggers
-	 correcting energetic intake levels and 
adjusting nutritional deficiencies
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-	 limiting fatty food ingestion and encou
raging portion control
-	 avoiding allergenic proteins from food
-	 avoiding sulfits, tartrazin, that are used 
in processed foods and could become trig-
gers for asthma exacerbations. q

CONCLUSIONS AND FUTURE DIRECTIONS 

Affecting millions of people worldwide, asth-
ma is an important healthcare issue. 

Lifestyle changes that could improve the QoL 
of patients with asthma and obesity are under 
research (27-32), but so far, this approach is not 
recognized and studied to its full potential. 

Substantial correlations have been esta
blished between unhealthy diets, especially WD, 
UPF and food allergies and asthma pathogenesis 
and control. 

NOVA clasification of processing foods and 
the dietary inflamatory index (33) are helpful 
tools for early identification of a correct dietary 
approach in asthma (34-36).

More research in nutrition recommendations 
for asthma patients must be performed and prac-
tical guidelines in asthma nutritional interven-
tions are future steps 

Further pragmatic studies analysing the im-
pact of a comprehensive model of weight loss 

intervention, with behavioral modifications, 
physical activity and dietary changes on symp-
toms, pulmonary function, airway hyperreactiviy 
and exacerbations in asthma, mainly for adults 
with comorbidities such as asthma and obesity. 
Obesity is a risk factor and a comorbidity for 
asthma, being the result of an unhealthy diet and 
physical inactivity. It can be described as „obese 
asthma’’‚ a multiphenotypic disease of multifac-
torial origin (37-39). 

More and more, the complex relation be-
tween asthma and obesity, based on inflamma-
tory common mechanisms, should be better un-
derstood. Asthma in obese people is correlated 
with a lower QoL and increased healthcare ac-
cess, due to an impaired response to standard 
asthma therapy (40-46).

Important studies are correlating obesity with 
impaired response to cortisosteroid therapy in 
asthma, which is leading to higher and higher 
doses, and obviously, to secondary effects (47-50).

A better management of asthma requires new 
medical and environmental strategies that will 
contribute to reduce the prevalence of this im-
portant chronic disease. q
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