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ABSTRACT

Background: Asthma is an increasing global health burden, especially in the western world but now a day not
uncommon in developing countries like India. With rapid changes in diet being one of the hallmarks of
westernization, nutrition may play a key role in affecting the complex genetics and developmental pathophysiology of
asthma. People consume a combination of foods from various groups that form a dietary pattern. Studying the role of
dietary patterns in asthma is an important emerging area of research. The aim of this study was to review dietary
patterns and asthma outcomes in children, also to maternal diet and child asthma. With all the studies that have been
undertaken, some clearly state the protective effects/adverse effects of certain foods, while others deepen the
dilemma. The objective of this study was to establish association between dietary habits and Asthma (and allergic
disorders) in children.

Methods: A questionnaire obtained from the International study for Asthma and Allergy in Children questionnaire
was used to evaluate the dietary habits and disease status of the 834 children attending to pediatrics OPD/IPD for
varying disease condition of eastern Odisha region over a period of 2 years. Children aged 4 to14 years with diagnosis
of asthma were eligible for the study. The clinical criteria for diagnosis of asthma were based on the
recommendations of the British Thoracic Society Guidelines, October 2014. The diagnosis of asthma was made if all
the following criteria were met: (i) recurrent episodes (>3) of one or more of the following symptoms - wheeze,
cough, breathing difficulties and chest tightness, particularly at night or in the early hours of the morning; (ii)
respiratory symptoms improve spontaneously or after treatment (bronchodilators with or without corticosteroids); (iii)
presence of triggers or aggravating factors such as exposure to allergens or irritants, physical exercise, weather
changes or emotional stress; and (iv) personal history of atopy (allergic rhinitis or eczema) and/or family history of
atopy (asthma, allergic rhinitis or eczema) in first-degree relatives. The children/ parental had to fill the questionnaire
under teachers’ guidance.

Results: Present study reveals asthma and allergic disorders were more prevalent in those consuming a lacto ovo
vegetarian diet. Other significant association was seen with Junk food {significantly correlated (OR: 1.643, P
<0.005)}, positive family history (P < 0.005) and as well as with obesity (P < 0.005).

Conclusions: Although it is common belief that vegetarians are less affected by asthma and other allergic disorder
which is backed up by numerous previous studies which reveals a vegetarian diet to be protective against asthma. But
our study shows a different picture. The school of thought that considers vegetarian diet tobe protective may lay its
basis on the high antioxidant levels in the blood, which according to a new hypothesis, on the contrary may be related
to increased risk of allergies too.
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INTRODUCTION

Asthma, particularly among children, has grown in
prevalence and as a worldwide public health burden, but
simultaneously needs urgent public health interventions.
A diet rich in antioxidant mainly Vitamin C, Vitamin E,
Vitamin D, lycopene, manganese, beta carotene, selenium
has a protective effect on the lungs epithelium, it has also
been found that fish consumption (at least 1/month) may
be a preventive approach for asthma.' Therefore, if the
diet is supplemented with these ingredients since
childhood asthma can be prevented.”'®*? Others have
inconclusive results as far as the role of dietary pattern in
asthma prevention and treatment is concerned.'*'
Although there have been numerous studies more
population based study are required to established the
association asthma, allergy and diet. However on a larger
perspective, we can look at the diets of people and its
effect on asthma by dividing them into lacto ovo
vegetarian and non-vegetarians. The diet of people varies
in Odisha from the districts to districts. Our study is
concerned about the cumulative effect of diet on asthma,
as combinations of different nutrients consumed varies
widely among people, and each nutrient may alter the
bioavailability of the other. Genetic factors alone cannot
responsible for the rapid increase in the prevalence of
asthma.® It has been hypothesized this increase is largely
caused by environmental changes (e.g. urbanization) and
modification of lifestyle behaviors (e.g. dietary
transition).? Interestingly, the transition from a traditional
to a modern diet is characterized by an increased intake
of preserved foods, salt, refined sugar, and saturated fat,
and a decreased intake of fruit, vegetables, milk, and
dietary fiber."*

METHODS

This study is a hospital based observational study. The
study is a questionnaire based evaluation among children.

The questionnaire is used from the International study for
Asthma and Allergy Diseases in Childhood (ISAAC)
Questionnaire.'®

ISAAC was an epidemiological study following a survey
of 2 million children worldwide to evaluate the
prevalence of atopic disease in various ethnic
backgrounds. The Q is self-reported by parents and
children to evaluate asthma, allergic rhinitis and eczema
in childhood. Link to the questionnaire (if available)
http://isaac.auckland.ac.nz/resources/tools.php?menu=too
Is1. It was also structured to analyse the environment
factor association with allergy i.e. Pollution, pet
ownership and passive smoking. The validity of the
ISAAC questionnaire was well documented in previous
studies.

After discussing the topic of asthma and allergy with the
children and the parent’s questionnaires were distributed
to the children. The questionnaire was then filled by the
children under the guidance of their parents. Children
having an evidence of physician diagnosed asthma were
considered asthmatic for the purpose of this study. A
vegetarian diet included vegetables and dairy products
and egg (lacto ovo vegetarian diet) and a non-vegetarian
diet mainly included mutton, pork, chicken, lamb, beef,
and fish along with dairy products. Fast foods (foods that
contribute more toward calories and have less nutritional
value, in India precisely pizzas, burgers, pop corns, soda,
noodles, pasta, and other fried items taken primarily as a
full meal) consumption was also enquired.

RESULTS

A total of 834 children were enrolled in the study with a
mean age 9.12+1.82 years (Table 4). A total of 366
children was asthmatic (physician diagnosed) and 468
were non-asthmatic with a mean age of 10.38+£1.01 years
and 9.04+1.24 respectively (Table 1).

Table 1: Association between dietary habits and asthma.

‘ Dietary habit Asthmatics | Non asthmatics Total

% asthmatics in non-

% asthmatics in

_ vegetarian vegetarian _
Vegetarian _ 200 98 298 67.11 30.97 |
Non vegetarians 166 370 536 (p value<0.005) (p value>0.005) |
Total 366 468 834 > ' P ' |

Table 2: association between dietary habits and asthma in family.

% Family asthmatics in % Family asthmatics in

Asthmatics Non asthmatics Total

_ vegetarian non-vegetarian

Nonvegetarians 76432 sp 220 |
P value<0. P value>0. -

Total 181 653 834 (P value<0.005) (P value>0.005) |
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Among the asthmatics, a total of 200(67.11%) were
vegetarians, and 98 (30.97%) were non-vegetarians
(Table 1). Asthma was found to be significantly
associated with a vegetarian diet (lacto ovo vegetarian)

with P <0.005%. With regards to other parameters, a
positive family history was significantly associated with
asthma, with 32.20% of children having a positive family
history (P < 0.005%) (Table 2).

Table 3: Association between patient characteristics variables and asthma severity.

\[elg} b (SIS % non-Asthmatics in
Variables Asthmatics . Total in selected v . P value
asthmatics ) selected variable groups
variable
E?‘m"y 181 653 834  32.20 14.96 (P value<0.005)
istory
Eﬁitpo""”er 104 66 232 6117 38.82 (P value<0.005)
Passive
smoking 88 43 131 67.15 32.82 (P value<0.005)
Fast food 302 104 - 74.38 25.61 (P value<0.005)
>25 178 54 - 76.72 23.27 (P value<0.005)
BMI  18-24 240 258 498 48.19 51.80 (P value>0.005)
<18 70 44 121 61.40 38.59 (P value>0.005)
Table 4: Characteristics of the study population.
Age in year SeX Total % Asthmatics in selected variable groups
Male Female _
4-7 146 111 256 30.69
8-10 256 165 421 50.47
11-14 72 85 157 18.82

% Asthmatics in

Table 5: Association between patient characteristics variables and asthma.

% Non-

\[o]]

asthmatics Total

Asthmatics

Variables

asthmatics in
selected variable
groups

selected variable P value

groups

Maternal smoking 22 10 32 68.75 31.25 (P value<0.005)
fvgzg'ona' age <37 106 56 162 65.43 34.56 (P value<0.005)
Birth weight <25 kg 147 76 223 65.91 34.08 (P value>0.005)
Maternal education 130 276 52.89 47.10 (P value>0.005)
(under matric)

Paternal education 7, 68 142 5211 47.88 (P value>0.005)
(under matric)

Obesity 166 38 204 81.37 18.62 (P value<0.005)

In this study the consumption of fast food was DISCUSSION

significantly associated with asthma (P <0.005%).

Present study showing consistently the positive
correlation between obesity (BMI>25%), Maternal
smoking, preterm delivery, passive smoking and asthma
(p<0.005) (Table 3 and 5). Percentage association in
specific food consumption group with asthma is depicted
in Table 6.

Seaton et al hypothesized that alteration in diet associated
with westernization may be responsible for the increase
in asthma prevalence.®* Asthma is complex: comprised of
a heterogeneous variety of diseases, initiated by different
genetic and environmental factors, and unified by
common symptoms such as airway constriction and
wheeze.”® Diet could modulate epigenetics, intestinal
micro  biota, physiological development, airway
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remodeling, and immune maturation - factors highly
relevant to the etiology of asthma. Despite all the facts
literature on diet and asthma is scanty and hard to
summarize in a systematic way.!” Devereux et al found

beneficial effect of maternal nutrition against atopy.'
Probiatics are dietary supplements that contain beneficial
bacteria such as lactobacillus GG and may be effective in
preventing early atopy in children through the modulation

that increased maternal intake of vitamin E was
associated with decreased proliferation of cord blood
mononuclear cells in response to allergens, suggesting a

of intestinal micro biota and enhance IgA responses in
the gut.?*

Table 6: Association between dietary habits and asthma.

Food Non % Asthmaticsin % Non-asthmatics in
consumption Asthmatics hmatics selected food selected food

>3/ weeks astiima consumer group  consumer group

Milk 204 230 434 47.00 52.99 >0.005
Vegetable 326 208 534 61.04 38.95 <0.005
Meat 34 48 82 41.46 58.53 >0.005
Fish 76 84 160 47.50 52.50 >0.005
Egg 85 60 145 58.62 41.37 <0.005
Soft drink 92 104 196 46.93 53.06 >0.005
Pulses 279 255 534 52.24 47.75 >0.005
Root 142 156 298 47.65 52.34 >0.005
Cereal 316 298 614 51.46 48.53 >0.005
Butter 98 88 186 52.68 47.31 >0.005
Nuts 112 117 229 48.90 51.09 >0.005

Moving beyond individual country studies, Ellwood et al
conducted an ecological analysis on data from centers in
53 countries the International Study of Asthma and
Allergies in Childhood (ISAAC), which not only looked
at single countries, but also compared diet and asthma
globally using asthma prevalence data from ISAAC and
dietary data from the Food and Agriculture Organization
of the United Nations.”® Together, these data suggested
an inverse relationship between asthma prevalence rates
and intake of vegetables and foods of plant origin such as
starch and cereals. However, a smaller study of dutch
children found no clear association between fruit and
vegetable intake and asthma symptoms.”’

Despite a lot of cross-sectional data about fruits and
vegetables, there is a lack of longitudinal studies to
analyses a causal link between these foods and asthma
prevalence. Obesity is a major factor of diet that may
have a role in asthma. Its role has been controversial as,
yet again, different studies have found contradicting
results.*® Epidemiologic studies have suggested that
asthma is more prevalent among obese than lean
individuals. It is unclear, however, whether obesity
merely exacerbates the asthmatic symptoms, creates
susceptibility to onset of asthma, or develops
concurrently with the respiratory disease. Obesity could
have potential biological effects on lung function and
systematic inflammation while also sharing certain co-
morbidities and etiologies with asthma.*® The study done
in China where no positive association was found
between asthma and overweight subjects.**

In Western countries, overweight and smoking are
positively related to asthma.*® However, in studies on
Asian children, no significant association has been
obtained between asthma and obesity as well as
smoking.*® Nevertheless, the relationship between obesity
and asthma remains an enigma despite several evidence.
The study was carried out in china done in 2012 to
establish a correlation between asthma and diet in the
four groups of people one consuming “traditional food
pattern” (described as high loadings of rice, wheat flour,
vegetables), vegetable rich pattern (raw vegetables,
fruits), meat pattern (rich in meat and alcohol) and sweet
tooth pattern (high loadings of cake, yoghurt, milk).*
There was found a significant correlation between the
traditional food pattern and asthma (OR: 2.25, confidence
level [CL]: 1.45-3.51) and no correlation was found
between asthmatics and those consuming a vegetable rich
diet (OR: 0.80, CL: 0.50-1.47), or meat pattern (OR:
0.79, CL: 0.31-2.00). The increased prevalence of asthma
in those consuming a traditional diet in china was
explained by the study on the basis that traditional diet in
china is more likely to be associated with increased
intake of animal fat (mentioned in the study).

Furthermore, increased exposure to chemicals such as
pesticides was anticipated in the population consuming
traditional diet in china. Observations showed that
consumption of foods rich in antioxidants had decreased
in the United Kingdom diet while asthma prevalence
rose. Thus the promising hypothesis was put forth that
populations had become more susceptible to respiratory
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disease due to dietary antioxidant omission. Recently, an
association between dietary patterns and newly diagnosed
chronic obstructive pulmonary disease (COPD) was
reported in a large cohort of males and females in the
USA.*® <“Prudent” pattern (high intake of fruits,
vegetables, fish and whole grain products) was associated
with a decreased risk, whereas a “Western” pattern (high
intake of refined grains, cured and red meats, desserts and
French fries) was associated with an increased risk.® As
far as our study is concerned, there clearly exists a
positive correlation between the lacto ovo vegetarian diet
(wheat flour, rice, vegetables, eggs, and dairy products)
and asthma with a P < 0.005 .This study is one of its kind
in which a higher significant prevalence of asthma has
been found in lacto ovo vegetarians. There have been
numerous studies, which have analyzed the diet in terms
of a causative perspective of asthma, and have clearly
demonstrated an increased prevalence in those consuming
a non-vegetarian diet.!® Many articles have also
mentioned in depth the reason of decreased prevalence of
asthma in vegetarians, being the increased levels of
antioxidants (Vitamin A, Vitamin C, Vitamin E,
selenium, beta carotene.***

However, not all studies on the role of antioxidants have
been positive. A meta-analysis determined that dietary
intake of antioxidants vitamins C and E and pB-carotene
does not significantly influence the risk of asthma.?® A
questionnaire based study was done among 2258 children
of Taiwan, which compared the association of atopy,
allergic rhinitis, and wheezing with non-vegetarian,
moderately vegetarian and strictly vegetarian diets.”® The
study depicted increased history of rhinitis and increased
prevalence diagnosed rhinitis (65.3% versus 59.1% and
35.1% versus 25.5%, P 0.05) in those consuming
vegetarian diets. Furthermore, as depicted by a study
antioxidants may be related to increased incidence of
asthma and allergic disease.®*

As we all know, increased amounts of Vitamin A,
Vitamin C Vitamin E, and selenium are found in raw
fruits and vegetables, as per the above hypothesis they
might have been responsible for the increased prevalence
of diagnosed asthma in these cases. According to this
hypothesis, much similar to the “hygiene hypothesis,”
which states that decreased exposure to infections and
sophisticated background may predispose an individual to
future allergic problems, there is a thought that states that
increased levels of antioxidants prevents the stimulation
of Thl helper cells. Also, since Thl helper cells and Th2
cells have a negative regulatory feedback for each other,
the Th2 cells start multiplying giving rise to various
allergic problems and possibly asthma. Although this
cannot be said conclusively as the same study showed
significantly increased prevalence of asthmatics in those
consuming fast foods more than thrice weekly (OR:
1.643, P 0.004), stating the increased prevalence related
to high fat intake among these pupils.

Although high on fat, these foods are also a source of
high sodium, which has been quoted as positively
correlated with asthma in previous studies.” Therefore,
apart from the dietary influences; certain unrecognized
environmental influences may also be the cause of
increased prevalence in the vegetarian population in the
study. There was also significant association between pet
ownership and asthma in our study (P < 0.005). The
results are contradictory to a study conducted in 75
asthmatic and 75 non-asthmatic school children of Serbia,
demonstrated no increased risk of asthma in those
children who had a cat/dog as pets.*’

This may be related to the development of tolerance to
the antigen on prolonged exposure much similar to the
“hygiene hypothesis.” The prevalence of asthma in India
is 1.8% in men, and 1.9% in women. The prevalence of
physician diagnosed asthma in children in the urban
neighborhood of Jaipur recently evaluated in a study and
were found out to be 5.3% to 7.59% children were found
to have asthma (in the last 12 months) and 8.4%
wheezing in the past 1 year.* Our study not supports
what most studies say regarding the association between
diet and asthma. The controversy regarding association
between diet and asthma is present since a long, and this
need vast large scale population based researches in our
country. The importance of our study is that it unveils the
common belief of non-vegetarian have an associated with
asthma and other allergic disorder.

CONCLUSION

In view of common perception that non-vegetarian diet is
more associated with allergic disorder our study pointed
out the other side of the coin i.e. vegetarian diet.
Although it is a questionnaire based study & more
population based study is required to corroborate the
findings of our study to stand by it. It questions the
common belief that a non-vegetarian diet predisposes us
to the development of allergic diseases. The correlation
being significant in the present study, it prompts us to
look at the significance of vegetarian diet also.
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