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ABSTRACT

Background: Diet plays an important role in asthma, the most likely and most efficient
method of exploiting that effect to individual and population benefit is probably dietary
manipulation to increase intake of natural foods, and particularly fresh fruits and
vegetables, in a balanced diet throughout life the purpose of this study was to evaluate the
effect of Body Mass Index on childhood asthma outcome.

Objectives: to assess the Impact of Children’s Nutritional Status on The Control of
Bronchial Asthma

Patients and Methods: This is a  cross sectional study carried out on 60 child
attending Al-Azhar University- Pediatric Pulmonology Unit. In AL-Hussein University
Hospitals.

The time of the study was 6 months from Dec 2017 to May 2018. The study included
60 children with mild persistent asthma with age range from 6-12 years they were 26
males & 34 females. Divided into 3 groups; group A including 20 underweight
group B included 20 overweight and group C including 20 normal weight. All patients
were assessed clinically and by Spiro metric examination. Patients were subjected to
full history taking including dietary intake, full medical examination including
anthropometric measurements, and laboratory investigations including complete blood
picture, serum iron, total serum protein & albumin. Data were collected, tabulated and
statistically analyzed.

Results: Comparing both groups A and B by group C as regards their Spiro metric
results; group B had higher values in all parameters (Forced Vital Capacity, Forced
Expiratory Volume in 1second, and Forced Expiratory Flow 25-75).

Conclusion: High Body Mass Index is a cause of poor asthma control while low Body
Mass Index have no significant effect on asthma outcome in children.

Recommendation: Interventions that aim to prevent excessive weight gain in the pre-
school and elementary school years are especially important to healthy development
and may also help to reduce asthma- and obesity-related morbidity in school-aged
children, adolescents, and adults.
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INTRODUCTION

Asthma is a heterogeneous
disease, usually characterized by
chronic airway inflammation. It is
defined by the history of
respiratory symptoms such as
wheeze, shortness of breath, chest
tightness and cough that vary over
time and in intensity, together with
variable expiratory airflow
limitation. (GINA, 2015).

The maintenance of optimum
nutritional status in patients with
respiratory  diseases is  vital
because overall malnutrition has
direct repercussions on the lung’s
function as a respiratory “pump”
and because malnutrition directly
affects both the respiratory
muscles and the lung parenchyma,
thereby contributing to worsening
of the underlying disease. (Batres
et al., 2007 ).

The dramatic increase in asthma
prevalence in westernized
countries in recent decades, and
the development of asthma in
susceptible individuals who have
migrated to a western country,
suggests  that  environmental
factors, such as dietary intake,

must play a role in the onset and
development of the disease. Key
features of a westernized diet are
low antioxidant intake, high fat
intake and chronic metabolic
surplus, resulting in obesity. Each
of these may be contributing to
increased asthma prevalence, due
to their ability to modulate the
innate immune response, which
drives a neutrophilic pattern of
airway inflammation, which 1is
increasingly recognized in asthma
(Wood and Gibson, 2009).

AIM OF THE WORK

The thesis was to asses the
impact of different nutritional
status on the control of bronchial
asthma in children.

PATIENT AND METHODS

Avenue of the Study: The study
conducted at Al-Hussein University
Hospital Pediatric Pulmonology Unit.

Type of the Study: Cross sectional
comparative study

Inclusion Criteria:
- Children Aged 6-12 years

- Patients Already diagnosed  with
mild Bronchial Asthma
according to GINA guidelines
for classification of asthma.
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Exclusion Criteria:

- Children with any systemic or
chronic diseases.

Plan of the study:

The study conducted at Al-
hussien = University = Hospital
Pediatric  Pulmonology  Unit.
Patients recruited randomly from
the Outpatient's clinic. The study
carried out on 60 patients with
mild persistent asthma according
to GINA guidelines for
classification of asthma.

e The enrolled patients was
classified into the following
groups:

Group (A):Underweight Patients
was included in this group
according to Z Score by the world
Health organization.

Group (B):Overweight Patients
was included in this group
according to Z Score by the world
Health organization.

Group (C):Patients with average
weight was included in this group
according to Z Score by the world
Health organization.

Ethical consideration:

1. Written consent for the study
was obtained from the patients
or parents.

2. Approval of the local committee
in the pediatrics department,

college and university were
obtained before the study.

3. There is no conflict of interest
regarding the study, authorship
and publication .

4. The data of the patients and the
results of the study are
confidential and the patients
have the right to keep.

5. The authors received no
financial support for the study
and publication .

6. The patients has the right to
withdraw from the study at any
time.

e The patients recruited in this
study subjected to the follow-
ing:

m Anthropometric measurements
(Height, Weight and BMI).

Height was measured to the
nearest 1 cm against a wall chart,
and weight was measured to the
nearest 0.1 kg using an electronic
digital scale. BMI was calculated
as weight (kg) divided by the
square of height in meters(kg/m?).
Mean BMI was calculated for
each group.

The body mass index according
to sex- and age-specific BMI
reference range using Z Score by
the world Health organization.

The BMI percentile for age was
used for classification of patients.
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Underweight is defined by BMI <
-2 SD. Normal weight by a BMI
Between -2 SD to 1SD,
overweight by a BMI above 1 SD

m Full medical history including
detailed nutritional history
and History of exacerbations

For the diagnosis of asthma,
we established the following:

1. Episodic symptoms of airflow
obstruction are present,

2. Airflow obstruction or symptoms
are at least partially reversible

3. Alternative diagnoses are excluded
such as congenital anomalies
with airway deformity,
Systemic diseases

4. Usual prodromal symptoms,
rapidity of onset, associated
illnesses, number in the last
year, need for hospitalization

m Family history

- History of asthma, allergy,
sinusitis, rhinitis or eczema in
close relatives

= Social history

- Factors that may contribute to
non-adherence of asthma medi-
cations such as low socioeco-
nomic  people who cannot
afford the medications.

m Thorough clinical examination

- Physical examination in the
absence of an acute episode

(during an outpatient visit
between acute episodes). Signs
of atopy or allergic rhinitis,
such as conjunctival congestion
and inflammation, pale
violaceous nasal mucosa due to
allergic rhinitis, may be present.

- Chest examination for prolon-
gation of the expiratory phase,
expiratory wheezing, coarse
crackles, or unequal breath
sounds.

SPIROMETRY

Dynamic spirometry (win spiro
pro) was performed in all
subjects. The best of at least three
technically acceptable values for
forced expiratory volume in 1
second (FEV1), forced wvital
capacity (FVC), forced expiratory
flow 25-75% (FEF 25-75) were
selected. The spirometric
pulmonary function test results
were expressed as percentages of
predicted normal values. For the
purpose of this study, the
threshold of abnormality was
identified as less than 80% of the
predicted value.

Vital capacity (VC): This is the
amount of air (in liters) moved out
of the Ilung during normal
breathing. Vital capacity is usually
about 80% of the total lung
capacity. Because of the elastic
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nature of the lungs and
surrounding thorax, a small
volume of air will remain in the
lungs after full exhalation. This
volume 1is called the residual
volume (RV).

Forced vital capacity (FVC): is
the volume of air that is expelled
into the spirometer following a
maximum inhalation effort.

Forced  expiratory  volume
(FEV): At the start of the FVC
maneuver, the spirometer
measures the volume of air
delivered through the mouthpiece
at timed intervals of 0.5, 1.0, 2.0,
and 3.0 seconds. The sum of these
measurements normally constitutes
about 97% of the FVC measure-
ment. The most commonly used
FEV measurement is FEV-I,
which is the volume of air exhaled
into the mouthpiece in one second.
The FEV-1 should be at least 70%
of the FVC.

Forced expiratory flow 25-75%
(FEF 25-75): This is a calculation
of the average flow rate over the
center portion of the forced
expiratory volume recording. It is
determined from the time in

seconds at which 25% and 75% of
the vital capacity is reached. The
volume of air exhaled in liters per
second between these two times is
the FEF 25-75. This value reflects
the status of the medium and small
sized airways.

»
@
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FEV,
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3] [~ i

Y
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Normal values for FVC, FEV,
and FEF are dependent on the
patient's age, gender, and height.

(Braunwald et al., 2001).
Laboratory  Assessment  Of
Nutrition:

1. CBC

2. Serum Iron

3. Total Serum Protein and
Serum Albumin.
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RESULTS

Pulmonary function for the three groups with BMI Correlation

Table (1): Mean and SD of Forced vital capacity (FVC) with correlation
among the three groups.

Groups FVC P val
Mean £+ SD value S
G A Highly Significant
roup (4) 93.4 +13.24 #0.0001 1By Slgniican
Underweight
Group (B) NS
. 78.33 £10.98 *%(.2
Overweight
Group (C) - 98.33 £ 6.19 ##%0,0001 Highly Significant
Average weight

* Underweight (group A) Vs Overweight (Group B).
** Underweight (group A) Vs Average weight (Group C) .
*** Overweight (Group B) Vs Average weight (Group C)

The group means and SDs of FVC for the three groups with their
correlation are shown in table (1) and graphically presented in Fig (1). It
revealed that there was a significant difference between under weight and
Over weight, There was no significant difference between underweight
and average weight, there was a significant difference between
overweight and average weight.

120

FVC
3

Under Weight Over Weight Average Weight

Figure (1): Mean and +SD of FVC for the three groups. There was a
significant decrease of FVC in group b (over weight)
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Forced expiratory volume in 1 second (FEV1): The group means
and SDs of FEV1 for the three groups with correlation are shown in
Table(2) and graphically presented in Fig (2).

Table (2): Mean and SD of FEV1 for the three groups with correlation.

FEV1
Groups Mean £ SD P value S
Group (A) 84.0 + 12.33 *0.009 Highly Significant
Underweight
B
Group (. ) 72.33 + 12.55 *%(0.86 NS
Overweight
Group (C) . 84.73 + 9.81 *%%() 006 Highly Significant
Average weight

* Underweight (group A) Vs Overweight (Group B).
** Underweight (group A) Vs Average weight (Group C).
**%* Overweight (Group B) Vs Average weight (Group C)

The group means and SDs of FEV1 for the three groups with their
correlation are shown in table (2) and graphically presented in Fig (2). It
revealed that there was a significant difference between under weight and
Over weight, There was no significant difference between underweight
and average weight, there was a significant difference between
overweight and average weight as shown in Table (2)

100

80

60 -

FEV1

40 -

20

Under Weight Over Weight Average Weight
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Figure (2): Mean and £SD of FEV1 for the three groups. There was a
significant decrease of FEV1 in group (b) (over weight)
Forced expiratory flow 25-75% (FEF 25-75). The group means and

SDs of FEF 25-75 for the three groups with correlation are shown in
table (3)and graphically presented in Fig (3).

Table (3): Mean and SD of FEF 25-75 for the three groups.

FEV1

Groups Mean < SD P value S
Group (A) "
Underweight 66.26 +20.08 0.04 S
Group (B) 53.46 + 12.2 *%().53 NS
Overweight
Group (C) 70.13 + 17.4 w50 0] S
Average weight

* Underweight (group A) Vs Overweight (Group B).
** Underweight (group A) Vs Average weight (Group C).
**%* Overweight (Group B) Vs Average weight (Group C)

The group means and SDs of FEF 25-75 for the three groups with
their correlation are shown in table (3) and graphically presented in Fig
(3). It revealed that there was a significant difference between under
weight and Over weight, There was no significant difference between
underweight and average weight, there was a significant difference
between overweight and average weight.

100

80

60 -
70.13

FEF 25-75

40 -

20 -

Under Weight Over Weight Average Weight
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Figure (3): Mean and £SD of FEF 25-75 for the three groups. There was a
significant decrease of FEF 25-75 in group (b) (over weight)

o Correlation between body mass index(BMI) and pulmonary
function:

m Correlation between body mass index (BMI) and Forced vital capacity
(FVO):

Table (4): Correlation Analysis between the BMI and FVC.

correlation coefficient
P-value 0.003
S S

As shown in table(4), the correlation analysis between BMI and FVC
revealed that there was significant correlation between BMI and FVC

m Correlation between body mass index (BMI )and Forced expiratory
volume in one second (FEV1 ):

Table (5): Correlation Analysis between the BMI and FEV1.

correlation coefficient
P-value 0.03
S S

As shown in table (5), the correlation analysis between BMI and FEV 1
revealed that there was a significant correlation between BMI and FEV 1

m Correlation between BMI and forced expiratory flow(FEF) 25-75 :

Table (6): Correlation Analysis between the BMI and FEF 25-75.

correlation coefficient
P-value 0.09
S NS
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As shown in table (6), the correlation analysis between BMI and FEF
25-75 revealed that there was no significant correlation between BMI and

FEF 25-75.

DISCUSSION

Asthma is one of the most
common chronic childhood
medical disorders, with a
remarkable increase in prevalence
and severity. (Mannina et al.,
2002).

Although previous studies have
attempted to show a relation
between asthma prevalence and
obesity, and evaluated the
correlation between obesity and
asthma without considering the
severity and few previous studies
attempted to  evaluate the
correlation between underweight
and asthma. Our study suggests a
relationship between the degree of
asthma severity and body mass
index, using full medical history,
physical examination and
objective tests (spirometry).

At our study, the demographic
data of 60 children in 3 groups
showed ,

» The correlation analysis between
Body Mass Index and Pulmo-
nary Function Test revealed that:

e That there was significant
correlation between Body Mass
Index and Forced Vital Capacity
where P value was (0.003).

e There was a significant
correlation between Body Mass

Index and Forced expiratory
volume in lsec where the P
value was (0.03).

e There was no significant

correlation between Body Mass
Index and Forced Expiratory Flow
25-75 where the P value was
(0.09).

This proves that non obese
patients have better Spiro metric
values than obese patients.

These results agree with
previous studies: which found that
increased BMI lesds to more sever
asthma.

e El-Baz F et al., 2009 found that
BMI was inversely correlated with
most of pulmonary function
abnormalities. Low FVC, FEVI
values indicated a restrictive
pulmonary defect. This could have
been due to the mechanical
limitation of the chest expansion, as
the accumulation of excess fat could
interfere with the movement of the
chest wall and the descent of the
diaphragm. This may reflect
intrinsic changes within the lung in
the presence of obesity.

e Kajbaf T et al., (2011), studied

2147



Al-Azhar Journal of Ped.

Vol. 21

No. 2 June 2018

903 children, 7 to 11 years of age,
enrolled in a study through cluster
sampling .This study showed that
obese children had significantly
higher prevalence of current
wheezing than children of normal
weight (68.7% vs. 0.53%). Also, the
prevalence of current wheezing
among overweight children was
higher than in normal-weight
children (37% vs. 0.53%) and
concluded a strong association
between asthma symptoms and both
overweight and obesity in both
sexes among school-age children.

e Visness CM et al., ( 2010),
reported that excess weight in
children is associated with higher
rates of asthma, especially asthma
that is not accompanied by allergic
disease.

e Elhelaly N et al, (2009),
concluded that obesity is a cause of
poor asthma control and asthmatics
are more liable to sedentary life (due
to their recurrent asthmatic attacks
which limits their exercise ability)
and thus to obesity. Also weight
reduction programs can be used as
an adjunctive to decrease the need
for medications and to improve the
quality of life in obese patients with
persistent asthma.

e A longitudinal study by Celedén
J Cetal, (2001), showed that girls
who become overweight or obese
between 6 and 11 yr of age have an

increased risk of developing new
asthma symptoms and increased
bronchodilator ~ unresponsiveness
during the early adolescent years.

e Charususin N et al., (2007),
mentioned that obese children tend
to observe airway obstruction higher
than non-obese children.

Also our results partially
agree with:

e Yuksul H et al. ,2012),
concluded that mean asthma

symptom score was significantly
higher in the obese children with
asthma than in the non-obese
children with asthma but lung
function test results were not
significantly different between the
obese and non-obese children with
asthma (P>0.05 for FEV1, FVC,
and PEF).

o Ginde A.A et al, (2010),
concluded that the prevalence of
obesity among children presenting
to the emergency departement with
acute asthma was significantly
higher compared with children from
the general population but BMI was
not associated with markers of
chronic and acute asthma severity.
An increased risk of asthma
associated with being at risk for
overweight among 6-11 year old
girls but not among younger girls or
among boys. The importance of
intervening among pre-adolescent
girls who are at risk for overweight
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was also suggested by a longitudinal
study of children in the Tucson
Children’s Respiratory Study, which
demonstrated that girls, but not
boys, with BMIs greater than or
equal to the 85th percentile at age
11 were more likely to experience
wheezing at 11 and 13 years of age
than those with BMIs less than the
85th percentile. In addition, girls in
the Tucson study who became
overweight or at risk for overweight
between ages 6-11 years were
seven times more likely to develop
new asthma symptoms at 11 or 13
years of age than girls who did not
become overweight or at risk for
overweight during this period of
development. (Kwon HL et al,
2006).

While others have found no
difference in lung function or
asthma severity

e Dordevi¢ M, ( 2011) stated that
numerous studies conducted so far
have not shown  significant
differences in spirometric para-
meters between the degree of
obesity, and subjects with normal
body weight.

e Lung function test results were
not significantly different between
the obese and non-obese children
with asthma (P>0.05 for FEVI,
FVC, and PEF) . (Ginde A.A et
al.,2009).

e Borani P et al., (2007), stated

that baseline pulmonary function
test parameters were not different
between mildly obese and normal
weight children. Anthropometric
parameters had no significant effect
on pulmonary function. Longitu-
dinal studies including physiological
tests are needed to explore the
effects of different levels of obesity
on pulmonary function in children.

o The results of Hom J et al.,
(2009), study showed that in some
groups of asthmatic patients (5-10
years) there is no association
between the increased BMI and
severity of asthma.

> The results of our study showed
that in group A of asthmatic 20
underweight children.

There are non significant
difference of asthma severity as
compared to group C 20 average
weight asthmatic children of the
same class(mild persistant asthma)
indicated by non significant values
of PFT in all parameters

m FVC there was there was no
significant  difference  between
underweight and average weight as
the P value was (0.2).

m FEV1 there was no significant
difference between underweight and
average weight as the and P value
was (0.86).

m FEF 25-75
significant  difference

there was no
between
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underweight and average weight as
the P value was (0.53).

That non significant association
we observed between underweight
and asthma among boys needs to be
further explored with a large,
prospective study, which utilizes
both continuous and categorical
measures of BMI and includes
assessments of gestational age and
weight at birth along with a
substantial number of very young
children.

These results partially agree
with previous studies.

A case-control study to investigate
the major risk factors for asthma in
Syria at 2009 concluded that in this
Middle East population, about one
in three patients are overweight and
1 in 10 is obese. However, obesity
or underweight was not a major risk
factor for asthma, or its severity. (Al
Ali W, 2009).

While others have found
significant  evidence between
underweight and asthma severity.

e The results of Behmanesh F et
al., (2010), study showed that in
group of asthmatic patients (<5
years) there was inverse correlation
between BMI and severity of
asthma which was statistically
significant (P<0.05). The analysis
also revealed that an association
between being underweight and
asthma appears to occur early in the

life course.

e Previous investigation done by
Schachter et al., (2003), has found
association between being under-
weight and asthma in adults and
adolescents.

e A prospective study of children
recruited during 1974-1979 in six
U.Scities by Gold DR et al,
(2003), demonstrated an increased
risk of asthma among the leanest
boys; however, their analysis did not
include children younger than 6
years.

e For both male and female patients
and controls, FVC, FEV1 and PEF
correlated positively with FFM (fat-
free mass) (P < 0.001) . (Dorothy J
et al., 2008).

e Lang JE et al, (2012),
concluded that both underweight
and obese children with asthma
have worse lung function and
asthma-related outcomes compared
to similar normal weight children,
though the phenotypic
characteristics of underweight and
obese asthmatics differed
considerably.

Limitations of the study:

e [t was a cross sectional study and,
since measurements of the obese
subjects were taken at a single point
in time, they may not have
accurately reflected the clinical
status.
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e QOur study was carried out in a
small group in a single institute. A
longitudinal multi-centric study in a
larger population is needed.

Radiological assessment would
have been helpful in this study,
since it is capable of determining
fat distribution more accurately
than anthropometric indices.
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