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Abstract
Background and aim: Several studies have suggested that increasing prevalence 
of asthma could be associated with nutrients intake. These nutrients can play 
beneficial as well as detrimental role in asthma and may affect the nutritional 
status of asthma patients. This case-control study was undertaken to assess the 
nutritional status and differences in dietary intake between a population with and 
without asthma.

Methods: A case-control study was carried out in clinically and spirometrically 
diagnosed asthma patients and (n=143, average age 29.35 ± 8.64 years) and age, 
sex and socioeconomic status matched healthy volunteers (n=143, average age 
29.54 ± 8.61 years) to assess and evaluate the nutritional status of asthmatics. 
Anthropometric measurements (BMI, MUAC, and TSF), biochemical investigations 
(Hb, total and differential leucocyte counts and serum calcium and protein and 
serum IgE), pulmonary function test, nutrient intake (3 day diary method and food 
frequency questionnaire) and subjective global assessment were used as standard 
nutritional assessment tools. Results were considered statistically significant if the 
observed two-sided significance level (P-value) was not greater than 0.05. 

Results: The present study results found that the majority of cases were significantly 
overweight or obese on the basis of body mass index (p=0.01), mid upper arm 
circumference (p=0.01) and triceps skin fold thickness (p=0.01) than controls. 
Hb, serum protein and serum calcium, levels were significantly lower in asthma 
cases in comparison of non-asthmatic controls (p=0.01, 0.01, 0.01 respectively) 
and TLC, eosinophils, monocytes and serum Ig E levels were significantly higher 
in asthmatics in comparison to nonasthmatics (p=0.01, 0.01, 0.01 and 0.00 
respectively). Daily intake of fat was significantly higher whereas protein intake 
was significantly lower in asthmatics than in non-asthmatic subjects (p=0.01 and 
p=0.01 respectively). Significant decrease in daily intakes of thiamine, riboflavin, 
vitamin C, calcium and iron was noticed in asthmatic than non-asthmatic subjects 
(p=0.01, p=0.02, p=0.01, p=0.01, p=0.01, p=0.00). Based on subjective global 
assessment rating scale, significant difference was observed between the groups 
(p=0.04) as 48.9% and 21.7% of the asthmatics and 23.6% and 47% of the non-
asthmatics were moderately malnourished and well-nourished respectively.

Conclusion: It can be concluded that overall nutritional status of asthma patients 
was poor based on the standard tools used. Most of them were obese, had 
unbalanced nutrient intake and were not well nourished. Thus the time may 
be close for consideration of dietary advice as per recommended and modified 
dietary allowances followed by intervention trials. 

Keywords: Anthropometric measurement; Biochemical parameters; Pulmonary 
function test; Diet history; Asthma
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Introduction
Asthma is a disease in which the airways become blocked or 
narrowed. These effects are usually temporary, but they cause 
shortness of breath, breathing trouble and other symptoms 
[1]. The prevalence of asthma has increased dramatically in 
many countries over recent decades, demonstrating that 
environmental exposures play a dominant role in the etiology 
of this disease [2,3]. There is not only an apparent increase in 
general prevalence in several geographic areas, but also in the 
number of cases of difficult, refractory and fatal (or near fatal) 
asthma [4].

Worldwide 130 million people have asthma [5]. The prevalence is 
8-10 times higher in developed countries than in the developing 
countries and the prevalence is higher in low income groups 
[1]. In Indian scenario approximately 15-20 million populations 
is asthmatic [6]. Moreover, there are complex and confounding 
associations and relationships with asthma. Several studies have 
revealed that certain risk factors are associated with increased 
incidence of bronchial asthma, such as age, smoking habits [7], 
and occupational exposure [1], but the role of food allergy in 
asthma is well recognized but poorly quantified.

Recent studies suggest that an association may exist between 
low intake of certain nutrients and asthma [8]. Changes in 
dietary habits, such as increasing salt intake, decreasing intake 
of fruits and vegetables and changing fatty acid composition of 
the diet, were suggested to contribute to the rise in asthma and 
Chronic Obstructive Pulmonary Diseases (COPD) mortality and 
morbidity [8,9]. Diet is relatively, recently recognized potential 
risk factor for asthma although the evidence to date is conflicting 
[10]. There is increasing evidence from observational study 
that there are strong relationship between diet and respiratory 
disease. For omega-3 PUFAs intake an unfavorable association 
is observed in asthmatics, but intake of proinflammatory 
omega-6 Polyunsaturated Fatty Acids (PUFAs) are more likely to 
be beneficial [11]. Generally, nutritional assessment and risk is 
estimated on the basis of Body Mass Index (BMI), serum proteins, 
Mid Upper Arm Circumference (MUAC) and Triceps Skin Fold 
thickness (TSF) [12]. However these parameters are not sufficient 
to predict the future progression of nutrition deterioration 
which determines the likelihood of developing complications. 
SGA overcomes these limitations by evaluating a dimensionless 
progression of factors which can alter nutritional status [13,14]. 

However in India, there isn’t enough data about nutritional 
status of asthma patients, so this study was aimed to assess the 
nutritional status of patients suffering from asthma.

Material and Methods
This study was carried out on 143 cases (clinically and 
spirometrically diagnosed asthma patients) and 143 controls 
(of comparable age, sex, SES and without any family history of 
asthma) with age group between 15-40 years old, selected from 
out patients’ clinic of King George Medical University, Hospital, 
India. Patients having any associated illness, Chronic Obstructive 
Pulmonary Disease (COPD), pregnancy, physical or mental 

impairment, diabetes or hypertension and those receiving 
treatment for any acute illness were excluded from the study. 

Anthropometric assessment
To eliminate the inter-examiner error, only one person took 
all the anthropometric measurements. Standard protocol for 
anthropometric measurement was followed as given by National 
Centre for Health Statistics [15]. Measurements were compared 
with standards recommended by World Health Organization, 
1983 [16]. Socio-economic status was assessed according to 
Kuppuswamy scale 1985 [17]. 

Laboratory investigations
Blood samples were collected and analyzed for the determination 
of Haemoglobin (automated cyanmethemoglobin method), 
total and differential leucocyte count (immunocompetence), 
total serum Immunoglobulin E (ELISA using Elagen total Ig E, 
ADALTIS, Italy), serum protein and serum albumin (Biuret and 
Bromocresol method respectively) and serum calcium was 
assessed spectrophotometrically by Calcium Arsenazo III. 

Recognition of asthma
Clinically and Spirometrically diagnosed cases of asthma were 
enrolled in the study. Pulmonary function testing was performed 
using spirometer (P.K. Morgan’s Spiro 232 Pulmonary System) 
after adjusting for age and sex as per the requirements of 
the American Thoracic Society [18]. Reversibility of airway 
obstruction was measured in response to administration of an 
aerosol bronchodilator (400 µg of salbutamol) [19]. 

Nutrient intake
For nutrient calculation three days diet diary method and food 
frequency questionnaire [20,21] were used to assess the nutrient 
intake. The average daily intake of all the nutrients both major and 
minor was analyzed and compared with Recommended Dietary 
Allowances (RDAs) [22] given by Indian Council for Medical 
Research and National Institute of Nutrition, expressed as mean 
(SD). Patients were classified as well nourished, moderately (or 
suspected of being) malnourished and severely malnourished on 
the basis of subjective global assessment [14].

Statistical Analysis
Statistical analyses were performed by using the SPSS statistical 
package version 21.0 (SPSS, Chicago, IL, USA). The Clinical 
characteristics of cases/asthmatics and controls/non-asthmatics 
are expressed as mean/ frequency and Standard Deviation/
percentages. U-test was used to evaluate the non-normal data. 
Categorical data of both the groups was evaluated using the chi-
square test and continuous normal values were tested by t-test 
as appropriate. Results were considered statistically significant 
if the observed two-sided significance level (P-value) was not 
greater than 0.05. 

Results
Table 1 shows general characteristics and demographic profile of 
the study population. The present study results did not find any 



2017
Vol. 3 No. 2: 16

 Journal of Clinical Nutrition & Dietetics
ISSN 2472-1921

3© Under License of Creative Commons Attribution 3.0 License

significant difference between cases and controls with respect 
to age, sex, smoking, socioeconomic and residential status. This 
shows that cases and control group subjects were nicely matched 
in general characteristics. The prevalence of atopy defined 
according to the results of the prick test was significantly higher 
in cases (66.4%) than controls (53.8%).  

From anthropometric measurements (Table 2) it could be 
noticed that there was no significant difference in height of 
cases and controls (p=0.44) whereas weight of asthmatics was 
significantly higher than controls (p= 0.01). However, BMI value 
of patients was significantly higher than controls. By classifying 
BMI, it could be noticed that the majority of cases were either 
overweight or obese (p=0.01). Mid upper arm circumference and 

TSF was significantly higher in cases than controls (p=0.01 and 
p=0.01 respectively).

Table 3 shows there were significant differences in most of the 
biochemical measures between asthmatics and healthy subjects. 
Hb, serum protein, serum calcium, levels were significantly lower 
in asthmatics in comparison of non-asthmatics (p=0.01, 0.01, 
0.01 respectively) and TLC, eosinophils, monocytes and serum Ig 
E levels were significantly higher in asthmatics in comparison to 
healthy controls (p=0.01, 0.01, 0.01 and 0.00 respectively).

Table 4 shows that FEV1/FVC and PEFR% change were significantly 
lower in asthmatics than in the control group (p=0.01 and p=0.01 
respectively) but FEV1% change was higher in asthmatics than 
non-asthmatics (p=0.01). 

Table 1: General characteristics of the study subjects (*Values significant (5% level of significance)).

General Characteristics Asthmatics Non-asthmatics p-value
 (N=143)  (N=143)

Age in years (Mean ± SD)# 29.35 ± 8.64 29.54 ± 8.61 0.85

Sex N (%)

·         Male 65 (45.5) 69 (48.3)
0.64

·         Female 78 (54.5) 74 (51.7)

Socio Economic Status N (%)

·         Upper 4 (2.8) 3 (2.1)

0.94

·         Upper-Middle 21 (14.7) 18 (12.6)

·         Lower-Middle 47 (32.9) 52 (36.4)

·         Upper-Lower 46 (32.2) 43 (30.1)

·         Lower 25 (17.5) 27 (18.9)

Family History of asthma N (%)

·         Yes 117 (81.8) 0 (0)
-

·         No 26 (18.2) 143 (100)

Smoking N (%)

·         Ex-smoker 19 (13.3) 22 (15.4)

0.8·         Current smoker 3 (2.1) 2 (1.4)

·         Never smoker 121 (84.6) 119 (83.2)

Residence N (%)

·         Rural 35 (24.5) 40 (28.0)
0.5

·         Urban 108 (75.5) 103 (72.0)

Duration of asthma (in years) N (%)

·         1-5 56 (39.2) 0 (0)

-

·         5-10 33 (23.1) 0 (0)

·         10-15 34 (23.8) 0 (0)

·         15-20 12 (8.4) 0 (0)

·         20-25 5 (3.5) 0 (0)

·         >25 3 (2.1) 0 (0)

Age of onset in years N (%)

·         0-5 21 (14.7) 0 (0)

-

·         5-10 38 (26.6) 0 (0)

·         10-15 26 (18.1) 0 (0)

·         15-20 27 (18.8) 0 (0)

·         >20 31 (21.7) 0 (0)
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Anthropometrics measurements Asthmatics (n=143) Mean ± SD Non-Asthmatics (n=143) Mean ± SD p-value
Height (cm) 158.19 ± 7.88 157.25 ± 11.97 0.44
Weight (kg) 60.48 ± 11.22 57.75 ± 12.23 0.01*

BMI (kg/m2) 
Underweight (>18.5 kg/m2) Normal 
weight (18.5-25 kg/m2) Overweight (25-
30 kg/m2) Obesity (more than 30 kg/m2)

25.92 ± 5.33 
18 (12.6) 
27 (18.9) 
33 (23.1) 
65 (45.5)

23.47 ± 4.47 
23 (16.1) 
79 (55.2) 
13 (9.1) 
28 (19.6)

0.01*

0.01*

MUAC (cm) 12.61 ± 0.63 11.66 ± 1.13 0.01*
TSF (mm) 24.90 ± 9.51 14.72 ± 2.37 0.01*

Table 2: Anthropometrics measurements of asthmatics and non-asthmatics (*Values significant (5% level of significance); BMI: Body Mass Index; 
MUAC: Mid Upper Arm Circumference; TSF: Triceps Skin Fold thickness).

Biochemical measurements Asthmatics (n=143)  Mean ± SD Non-asthmatics (n=143) Mean ± SD p-value
Haemoglobin (g/dl) 9.73 ± 1.24 12.57 ± 1.21 0.01*
TLC (per cu.mm) 14468.21 ± 7987.72 7415.21 ± 1512.49 0.01*

DLC (%) P 
L E M

66.30 ± 9.58 
28.84+9.88 
9.10 ± 5.38 
5.30 ± 4.77

66.26+13.81 
27.16+9.13 
4.11 ± 1.80 
1.81 ± 2.80

0.33 
0.14 
0.01* 
0.01*

Serum Protein (g/L) 61.54 ± 7.90 65.51 ± 7.36 0.01*
Serum Calcium (mmol/L) 2.31 ± 0.13 2.81 ± 0.36 0.01*
Serum Albumin (g/L) 41.54 ± 2.31 40.93 ± 3.30 0.12
Serum IgE (mg/dl) 660.32 ± 423.06 104.37 ± 34.69 0.00*

Table 3: Biochemical measurements/Laboratory tests of asthmatics and non- asthmatics (*Values significant (5% level of significance); TLC: Total 
Leucocyte Count; DLC: Differential Leucocyte Count; IgE: Immunoglobulin E; P: Polymorphs; L: Lymphocytes; E: Eosinophils; M: Monocytes).

Pulmonary Function Test Asthmatics (N=143) Mean ± SD Non-asthmatics (N=143) Mean ± SD p-value

FVC% 83.18 ± 16.48 85.43 ± 17.73 0.04

FEV1% change 17.16 ± 5.08 11.86 ± 4.83 0.01*

FEV1/FVC 65.46 ± 13.83 83.33 ± 15.55T 0.01*

PEFR % change 30.06 ± 28.61 84.49 ± 26.28 0.01*

Table 4: Pulmonary function test of asthmatics and non-asthmatics (*Values significant (5% level of significance); FVC: Forced Vital Capacity; FEV1: 
Forced Expiratory Volume in 1 second; PEFR: Peak Expiratory Flow Rate).

Nutrients Asthmatics (N=143) Mean ± SD Non-asthmatics (N=143) Mean ± 
SD p-value

Energy (cal/d) 2074.67 ± 326.43 2042.27 ± 436.87 0.48
Protein (g/d) 42.24 ± 7.63 51.43 ± 6.46 0.01*
Fat (g/d) 23.86 ± 4.70 20.98 ± 4.35 0.01*
Thiamine (mg/d) 0.77 ± 0.15 1.00 ± 0.84 0.02*
Riboflavin (mg/d) 1.00 ± 0.19 1.27 ± 0.18 0.01*
Nicotinic acid (mg/d) 13.52 ± 1.84 13.62 ± 1.83 0.66
Pyridoxine (mg/d) 1.53 ± 0.16 1.43 ± 0.16 0.01*
Vit.C (mg/d) 34.51 ± 4.26 36.64 ± 3.11 0.01*
Folic acid (µg/d) 70.80 ± 8.69 73.09 ± 9.05 0.03
Vit. B12 (mg/d) 0.70 ± 0.09 0.73 ± 0.08 0.02
Calcium (mg/d) 304.10 ± 62.36 322.50 ± 62.20 0.01*
Iron (mg/d) 17.94 ± 4.97 19.83 ± 5.14 0.00*

Table 5: Nutrient intake of asthmatics and Non-Asthmatics (*Values significant (5% level of significance)).

Table 5 presents mean of nutrients intake of cases and controls. 
Total energy and nicotinic acid intake was of no significant 
difference between asthmatics and non-asthmatics. Daily 
intake of fat was significantly higher whereas protein intake 
was significantly lower in asthmatics than in non-asthmatic 

subjects (p=0.01 and p=0.01 respectively). Significant decrease 
in daily intakes of thiamine, riboflavin, vitamin C, calcium and 
iron was noticed in asthmatic than non-asthmatic subjects 
(p=0.01, p=0.02, p=0.01, p=0.01, p=0.01, p=0.00). Table 6 shows 
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the SGA rating scale of the patients suffering from asthma as 
compared to non-asthmatic patients. It was found that 29.4% 
of the asthmatics and 29.4% of non-asthmatics (same number) 
were severely malnourished. Overall, significant difference was 
observed between the groups (p=0.04) as 48.9% and 47.0% of 
the asthmatics and 23.6% and 21.7% of the non-asthmatics were 
moderately malnourished and well-nourished respectively. Table 
7 presents no significant difference between the 2 groups on 
basis of dietary pattern of asthmatics and non-asthmatics. 

Discussion
The present study results did not find any significant difference 
between cases and controls with respect to age, sex, smoking, 
socioeconomic and residential status. The prevalence of atopy 
defined according to the results of the prick test was significantly 
higher in cases than controls (p=0.04). The prevalence of asthma 
was higher in females than in males (p=0.64). The mean age 
(29.35 ± 8.64 years) of subjects reported in the present study is 
in consistent with Chen et al. [23], who found that prevalence of 
asthma was higher in 20-29 years age group. 

The findings of a survey based study [24] on adults showed 
that familial risk assessment can help identify people at highest 
risk for developing asthma. Positive family history of asthma is 
considered to be a host factor in asthmatics. Multiple genes are 
involved in the pathogenesis of asthma and different genes may 
be involved in different ethnic groups [25,26]. In support of these 
findings, the present study results also revealed most of the 
asthmatics had positive family history of the disease.

Varraso et al. [27] showed that 42% of men and 60% of women 
were never-smokers. The present study showed that majority 
of asthmatics attending Respiratory Medicine outpatient 
department were non-smokers and this finding is in contrast to 
the study of Hublet et al. [28], who reported more prevalence of 

smoking in non-asthmatics (17.9%) when compared with 20.5% 
in asthmatic adolescents. 

More number of the patients suffering from asthma were from 
urban area in comparison to rural area (p=0.50). It is reported 
that asthmatic symptoms to be 2-3 times more common in 
a developed urban environment than in rural areas [1]. Our 
observation that asthma is more common in the city than in the 
rural villages gave us an opportunity to investigate dietary and 
other risk factors across the whole population in what appeared 
to be an evolving situation. It is generally thought to be due to 
lifestyle factors. Before initiation of this study it was assumed that 
were substantial differences in diet as well as in other lifestyle 
factors between the two groups, the rural people rely more on 
locally grown fresh foods and less on imported and processed 
foods. 

In order to be acquainted with the nutritional status of 
asthmatics, anthropometric assessment should be incorporated 
in the diagnostic work up. In an agreement with our findings 
Schachter et al. [29] and Mohamed [30] found that asthma was 
related to higher BMI, but Shore [31] and Vortmann and Eisner 
[32] detected no association, it can be inferred that patients may 
have obesity before asthma was diagnosed. A study [33] proved 
that obesity is one of the risk factors of asthma. The occurrence 
of obesity among asthma patients may be due to long term use 
of asthma medications especially corticosteroids that can have 
many side effects including weight gain.

The present study result shows that 23.1% and 45.5% of asthmatics 
were overweight and obese corresponding to the prevalence 
of overweight and obesity, 28% and 44% respectively reported 
by Flaherman and Rutherfpord [33]. In the present study the 
mean value of MUAC was above the normal thus supporting the 
overweight observed in the group. The cohort of patients in this 
study showed TSF values above the reference level that served 

SGA rating Asthmatics (N=143) N (%) Non-asthmatics (N=143) N (%) p-value

Well nourished
Moderately (or suspected of being) malnourished
Severely malnourished

31 (21.7)
70 (48.9)
42 (29.4)

67 (47.0)
34 (23.6)
42 (29.4)

0.04*

Table 6: Subjective global assessment of asthmatics and non-asthmatics (SGA: Subjective Global Assessment; *Values significant (5% level of 
significance)).

Dietary Pattern Cases (N=143) N (%) Controls (N=143) N (%) p-value

Apetite Poor Fair Good
26 (18.2)
60 (42.0)
57 (39.9)

22 (15.4)
59 (41.3)
62 (43.4)

0.76

Skip meals
Yes
No

85 (58)
60 (42)

86 (60.1)
57 (39.9) 0.72

Dietary habit
Vegetarian
Non-vegetarian
Eggetarian

41 (28.7)
97 (67.8)
5 (5)

36 (25.2)
103 (72)
4 (4)

0.74

Table 7: Dietary pattern of asthmatics and non-asthmatics (p values not significant (>0.05) for any of the parameters).
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as certification of patients being overweight/ obese. The findings 
meet the criteria described by Figueroa-Muñoz et al. [34], who 
used BMI and sum of skin fold thickness as two indicators of 
fatness to assess the association between obesity and asthma. 
The indicators were strongly and significantly associated with 
asthma in women but not in men. BMI was more consistently 
associated with asthma than the sum of skin folds i.e., skin fold 
thickness odds ratios were lower than BMI in the representative 
sample. A study [35] done on adults found mean BMI and triceps 
skin fold thickness were higher in asthmatics corroborating the 
present study [36,37].

Hb, serum protein, serum calcium, levels were significantly 
lower in asthmatics in comparison of non-asthmatics and TLC, 
eosinophils, monocytes and serum Ig E levels were significantly 
higher in asthmatics in comparison to healthy controls. Recently 
Boyd et al. [38] and Lewis et al. [39] found lower haemoglobin 
and elevated white blood cells concentrations in asthmatics when 
compared with non-asthmatics. The disparity with regards to 
serum protein and serum calcium levels in blood among the two 
groups may be due to fewer intakes of calcium and protein rich 
food items in their diet. Brehm et al. [36] described that the [Ca2+] 
I concentration in patients with bronchial asthma is significantly 
higher than in normal subjects. Al Obaidi et al. [37] found serum 
calcium is higher in asthma exacerbation than stable asthma 
and control group. Shore [31] found no significant difference in 
serum protein level in cases and control group. Eosinophils has 
a crucial role in the pathogenesis and course of asthma, as most 
allergic and non-allergic asthmatic patients, including those with 
mild asthma, has a bronchial eosinophilia and there is significant 
association between eosinophils activation and asthma severity 
as well as bronchial hyper responsiveness. Tissue eosinophilia 
was found to be significantly greater in fatal asthma [40] than in 
patients with chronic asthma. Although eosinophil cells protect 
the body against parasites and other infectious agents, its high 
levels is also responsible for the allergic reaction and worsen 
asthma state [41]. Earlier studies have also reported that larger 
number of patients with asthma had high serum IgE levels [42-
44]. A study done on female adults showed that IgE molecules 
play a crucial role in allergic respiratory diseases and possibly 
cause chronic airway inflammation in asthma through activation 
of effector’s cells via high affinity (Fc RI) or low affinity (Fc RII) 
IgE receptors46. In the present study, some patients with asthma 
had normal total serum IgE concentration. This is consistent with 
other studies [45-48] which failed to demonstrate increased 
mean total serum IgE concentration. The symptoms of these 
patients were probably based on other immunological or non-
immunological mechanisms [49,50]. However parameters 
of biochemical evaluation of various body fluids, in the past 
documented as indicator of nutritional condition cannot be 
considered precocious, consistent and discriminating marker 
of nutritional status at present times. They are principally 
noticeable in the later stage of pulmonary disease, when the 
influence of inactivity, persistent contagious exacerbation or 
deprived nutritional intake plays an important role.   This is 
perhaps owing to the fact that the drop in these indices lags 
much behind the commencement of change in nutritional status. 

The assessment of immune-competence is also significant due 
to apparent correlation between nutritional state and immunity 
[49]. The total lymphocyte count was found to be normal in this 
study and like visceral protein; it can be affected by many factors 
other than nutrition [50].

The study results indicate that FEV1% change, FEV1/FVC and 
PEFR% change were significantly lower in asthmatics than 
non-asthmatics. In favour of the present study, several studies 
[51,52] revealed average of basal FVC, FEV1, PEF and FEF25-75 
measurements, (represented as percent of expected values), 
were lower in the study group as compared with the control 
group, and this was statistically significant. However, the averages 
of FEV1/FVC ratio of the two groups were similar. Several studies 
[53,54] have also demonstrated that as a group, asthma patients 
are physically unfit thus physical unfit thus affecting the outcome 
of PFT to a certain extent. 

Very few studies have investigated the intake of nutrients in 
asthma patients. In relation to nutrients intake, the findings 
of this study demonstrated that asthmatic patients could not 
satisfy their requirements from protein, thiamine, riboflavin, 
pyridoxine, vitamin C, folic acid, vitamin B12, calcium and iron. 
The deficiency of these nutrients would worsen the health 
status of asthma patients as studies [30,55,56] reported   lower 
dietary intake of protein, calcium and normal vitamin C. Daniel 
Antonio56 concluded asthmatics have normal fat intake, lower 
intake of vitamin C, thiamine, and folic acid but higher intake 
of niacin, B12 and calcium. Inadequate nutrients intake was 
partially responsible for the aggravation of asthma. A study [57] 
found a protective effect of vegetables and fruits consumption 
and a negative effect for butter and margarine use on wheezing 
symptoms in children on wheeze(during the past 12 months). 
A protective effect was also seen in children who frequently 
consume nuts and citrus fruits on wheezing. Hemila [58] 
suggested that vitamin C is the major antioxidant substance in 
the airways so it can be hypothesized that the core reason for 
prevalence of vitamin C deficiency in asthmatics may be due 
to misconception that less intake of fruits and vegetables may 
aggravate their condition. In adults, it was found [59] that there 
is an increase in bronchial reactivity associated with lower 
intake of vitamin C. In the present study fat intake was higher 
in asthmatics in comparison of non-asthmatics. Increased 
fat intake is causative agent in the weight gain and obesity. A 
study [60] revealed that high intake of PUFA and linoleic acid 
was associated with high incidence of chronic lung disease. The 
omega-3 PUFA have a specific role in controlling inflammation, 
but are easily replaced by omega-6 PUFA, which exert the 
opposite activity [61]. However, a complete explanation for the 
biological mechanism that involves PUFA on airway inflammation 
has not been found [62]. Similarly the role of saturated fats in 
airway inflammation remains unknown [63,64] Results from the 
first nutrition and health survey in Taiwan suggested an increase 
of the risk of asthma in teenagers corresponds to an increased 
intake of saturated fats, while MUFA fats were inversely related 
with asthma [65]. Although nutritional epidemiology often 
focuses on the intake of specific nutrients, it is important to study 
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diet in relation to asthma at the food or food group level as well. 
The results indicate that the subjects were capable of consuming 
foods that would just meet the demands, to maintain the 
nutritional status according to their age [66]. But not that much 
as required by asthmatics in accordance with Modified Dietary 
Allowances (MDA’s). Also, it is the balanced diet that provides all 
the essential nutrients that contribute to overall nutrient intake.

A study done in cancer patients used the same tool and 
methodology inferred that SGA is a good predictor of adverse 
outcomes in Indian cancer patients [67]. Based on the subjective 
global assessment rating scale, significant difference was 
observed in our study between the groups (p=0.049) as most 
of the asthmatics were moderately malnourished (48.9%) and 
(47.0%) of the asthmatics were well nourished. It was also found 
that same number (29.4%) of the asthmatics and non-asthmatics 
were severely malnourished. Thus it is suggested to incorporate 
SGA rating scale as a measure for nutritional assessment along 
with other standard tools. Thus it is novel information on the 
association between subjective global assessment rating scale 
and nutritional status of asthma patients. 

Though food frequency questionnaires and 3 day diet diary 
method provides useful information on nutrient intake in groups 
and are taken as a reasonable basis for comparisons, but there 
are chances of errors in self-reported intakes, omission of foods 
due to memory lapse, inadequate estimation of the portion 
sizes recorded in household measures to gram weight for 
analysis, altering the records for simplification (or) pleasing the 
investigator may be considered as the drawback or limitation of 
the present study. 

Our current research is investigating prospectively the influence 
of the diet in aggravating asthmatic condition in adults suffering 
from asthma. We believe the time may be close for consideration 
of intervention trials. These should probably be based on dietary 
advice to increase specific food items (e.g. fruit and vegetables) 
and nutrient intake. Thus the findings are consistent with 
previous studies in adults and with the hypothesis that change in 
diet has been a determinant of increases in asthma and allergies.
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