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ABSTRACT                        The study aims to examine relationship between nutritional status, respiratory 
performance and age. Cross-sectional study was carried out among 346 Tangkhul Naga females 
of Northeast India, ranging in age from 20-70 years. Height, weight, body mass index (BMI), 
breath holding time, chest expansivity and dynamic lung function tests like forced expiratory 
volume in one second, force vital capacity, forced expiratory ratio and peak expiratory flow rate 
were studied. The results showed that both low and high BMI were associated with poor lung 
functions, and showed inverse relationship. Subjects with normal BMI had better respiratory 
efficiency as compared to underweight, overweight/obese subjects. Age plays an important role 
in structural and functional change. BMI and lung functions were also associated with age. BMI 
increased with advancing age till middle age. Values of FEV1.0, FVC, FER, PEFR, BHT and CE de-
clined with advancing age indicating negative association of respiratory performance with age. 
BMI was also independently associated with lung functions and age. Age and BMI were positively 
correlated, but both age and BMI has negative associations with respiratory performances. Nu-
tritional disorder had negative impact on lung functions. Evaluating the effect of age and BMI 
on lung functions showed that ageing had greater impact on respiratory performance.
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Results

Table 1.  Basic data and BMI of the Tangkhul Naga females in different age groups.

Age Groups
N

Stature (cm) Body Weight (kg) Body Mass Index (kg/m²)
 ±SD ‘t’ value  ±SD ‘t’ value   ±SD ‘t’ value

20-29 98 153.2 5.67 48.2 6.57 20.5 2.35
30-39 88 151.9 4.70 1.78 48.6 7.05 .44 21.1 2.75 1.52
40-49 65 151.9 5.53 0.01 50.9 7.79 1.86 22.0 2.47 2.09*
50-59 53 149.9 4.67 2.07* 50.6 8.06 .21 22.5 3.18 .96
60-70 42 146.6 4.48 3.51*** 44.1 7.21 4.03*** 20.5 2.97 3.06**
Total 346 151.3 5.50 48.7 7.49 21.2 2.78

*p<0.05, **p<0.01, ***p<0.001

Age 
Groups

Body mass index (BMI ) 
Under-
weight

Normal 
weight

Over-
weight

Obese Total

20-29 18.4 65.3 15.3 1.0 100.0
30-39 19.3 53.4 26.1 1.1 100.0
40-49 4.6 58.5 35.4 1.5 100.0
50-59 9.4 47.2 35.8 7.5 100.0
60-70 31.0 52.4 16.7 - 100.0
Total 16.2 56.6 25.1 2.0 100.0

Table 2. Distribution (in percentage) of Tangkhul Naga females 
according to BMI in different age groups.
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Discussion

Table 3. Cross tabulation of age and BMI with respiratory performance.

Age
and
BMI

Respiratory Performance
Lung Functions BHT and CE

N
FEV1.0  (lit. BTPS) FVC (lit. BTPS) FER (%) PEFR (lit/min) BHT (sec) CE (cm)

±SD ±SD ±SD ±SD ±SD ±SD

Age Group

20-29 yrs 98 1.95 .47 2.07 .51 93.6 5.84 242.0 76.77 24.7 12.04 6.3 1.51

30-39  yrs 88 1.82 .40 2.01 .43 90.4 7.50 223.9 69.54 20.1 7.21 6.0 1.41

40-49  yrs 65 1.69 .38 1.92 .43 87.7 8.16 212.2 70.17 20.9 9.58 5.5 1.16

50-59  yrs 53 1.46 .29 1.67 .36 87.4 7.72 183.4 53.06 19.3 7.90 5.6 1.39
60-70  yrs 42 1.21 .25 1.46 .28 83.6 7.98 153.0 61.55 20.1 7.15 5.1 1.35
Total 346 1.70 .46 1.89 .48 89.5 7.95 212.0 74.20 21.4 9.53 5.8 1.44

ANOVA F=33.951,
p=.000

F=19.857,
p=.000

F=16.989,
p=.000

F=15.379,
p=.000

F=4.313,
p=.002

F=8.547,
p=.000

Body Mass Index 
Underweight 56 1.66 .48 1.83 .48 89.70 8.65 205.41 79.82 20.27 9.29 5.5 1.43
Normal 196 1.74 .46 1.93 .48 89.45 8.09 215.46 71.00 21.54 9.10 5.9 1.40
Overweight 87 1.68 .43 1.85 .46 89.78 7.42 211.61 79.50 21.64 10.04 6.0 1.58
Obese 7 1.40 .22 1.60 .23 87.14 4.41 174.43 36.65 24.14 16.34 5.6 .58
Total 346 1.70 .46 1.89 .48 89.53 7.95 212.03 74.20 21.41 9.53 5.8 1.45
ANOVA F=1.621,

p=.184
F=1.828,
p=.142

F=.252,
p=860

F=.887,
p=.448

F=.487,
p=.691

F=1.848, 
p=.138

Table 4. Correlations of Age, BMI and lung functions.

Age BMI FEV1.0 FVC FER PEFR BHT CE

Age 1.000 .114* -.529** -.421** -.399** -.382** -.163** -.289**
BMI .114* 1.000 -.055 -.036 -.070 -.034 .034 .081
FEV1.0 -.529** -.055 1.000 .936** .348** .705** .189** .230**
FVC -.421** -.036 .936** 1.000 .020 .605** .183** .174**
FER -.399** -.070 .348** .020 1.000 .395** .055 .167**
PEFR -.382** -.034 .705** .605** .395** 1.000 .178** .162**
BHT -.163** .034 .189** .183** .055 .178** 1.000 .155**
CE -.289** .081 .230** .174** .167** .162** .155** 1.000

* p<0.05; ** p<0.01 (2-tailed)

X X X X XX
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