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STUDY TO ASSESS PULMONARY FUNCTION TESTS IN ELDERLY POPULATION.
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Background and Objectives: Ageing is associated with progressive declining in pulmonary function. Awareness
of the basic changes in respiratory physiology associated with aging is important for for diagnosis as well as for
follow up of pulmonary diseases. Numerous studies observed that FEV1 and FVC remain stable for 5-10 years
after 25 years and decline in later adulthood. The aim of the present study was thus to evaluate pulmonary
function tests in elderly persons. Methodology: The present study was conducted on 168 elderly healthy, non-
smoker subjects (60 years and above) of three old age home located at Asarwa. PFTs were performed with the
help of Medspiror (RMS). Three readings were obtained at same time of the day between 11:00 AM to 1:00
PM after a light breakfast in the morning and best one was selected for the final analysis as per ATS guideline.
The data was entered in “Microsoft Excel” and analyzed using the Epi info 7. Result: Out of which 96 (57.1%)
subjects were males and 72 (42.5%) subjects were females. The mean age for male population (72.4 + 5.8
years) was higher than the female group (66.2 + 7.2 years). The mean value of FVC, FEV1, FEV3 and PEFR in
elderly subjects were 1.8 liters, 1.4 liters, 1.8 liters and 3.3 liters respectively. All parameter were significantly
correlated with both height and age of the subjects. There was significant decline in mean values of FVC, FEV1,
FEV3 with advancing age in both males and females. The values of FVC and FEV3 in male were lower than the
values derived from previous prediction equations. In females, FEV1, FEV3 and PEFR were lower than
prediction equations. Discussion: In our study, All the lung function parameters (FVC, FEV1, FEV3 and PEFR)
were higher in male subjects as compared to females. The mean value of FVC, FEV1, FEV3 and PEFR in both
gender were significantly correlated with both height and age of the subjects. Similarly Bala et al observed
positive correlation of FVC, FEV1, FEV3 with height and age.® There was significant decline with advancing age
in mean values of FVC, FEV1, FEV3 in both males and females. Similar results were reported in other studies. s
Conclusion: we conclude that all lung function indices of study subjects were significantly related to age and
height and these value were higher in male population than females. All PFT parameters shows significant
reduction with advancing age.
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Introduction:

Ageing is associated with progressive declining in
functional reserve of body organs. The most
important physiological changes occurs in
respiratory system like decrease in static elastic
recoil of the lung, in respiratory muscle
performance, and in compliance of the chest wall
resulting in increased work of breathing.

Life expectancy has risen during the past three
decades and is expected to continue to rise in
virtually all populations. In the India, life
expectancy has risen from 41.17 years in 1960 to
67.03 in 2011. The proportion of the population
over 65 years of age more than 5%. These
demographic changes have a major impact on
health care.?

Pulmonary function tests (PFTs) measures the
functional status of respiratory system. Awareness
of the basic changes in respiratory physiology
associated with aging is important for clinicians.
They are important for diagnosis as well as for
follow up of pulmonary diseases.> Numerous
studies observed that FEV1 and FVC keep
increasing up to the age of 25 years, then remain
stable for 5-10 years and decline in lung functions
beginning in later adulthood.” ® The aim of the
present study was thus to evaluate pulmonary
function tests in elderly persons.

Material and Methods:

The present study was conducted on 168 elderly
healthy subjects (60 years and above) of three old
age home located at Asarwa. Total 303 subjects
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were screened and 168 subjects who fulfilled the
eligibility criteria were included in the study. They
were non smokers with no history of symptoms of
cardiovascular or respiratory diseases.  After
written informed consent, subjects were asked to
fill a performa which included information like age,
gender and height. PFTs were performed with the
help of Medspiror(RMS). After explanation of the
test procedure, every subject was asked to perform
the test. Three readings were obtained at same
time of the day between 11:00 AM to 1:00 PM
after a light breakfast in the morning and best one
was selected for the final analysis as per ATS
guideline. Following parameters were calculated:
FVC, forced expiratory volume in 1 second (FEV.),
forced expiratory volume in 3 seconds (FEV:), peak
expiratory flow rate (PEFR).

Result:

A total of 168 elderly subjects were included in the
study. Out of which 96 (57.1%) subjects were
males and 72 (42.5%) subjects were females. The
mean age for male population (72.4 + 5.8 years)
was higher than the female group (66.2 + 7.2
years). The mean weight and height were higher in
the male group as compared to those of female
group. We divided subjects in four age groups.
Mean values of height among subjects of the
different age group were similar. Mean body
weight of the subjects showed a significant (p-
value < 0.05) decline with advancing age.

Table 1: Anthropometric data of the subjects.

(n=23) (n=17) (n=20) (n=12) (n=72)

66.4+ 62.2+ 56.2 + | 493 + | 59.7 =
Female Weight - - - -
(n=72) 9.1 8.9 8.2 8.7 8.6
161.2 + 163.1 * 1644 + 163.1 + 162.9 +
Height 6.6 5.7 7.6 4.3 62

The mean value of FVC, FEV1, FEV3 and PEFR in
elderly subjects were 1.8 liters, 1.4 liters, 1.8 liters
and 3.3 liters respectively. All parameter were
significantly correlated with both height and age of
the subjects but significant correlation was not
found with weight. The mean value of FVC, FEV1,
FEV3 and PEFR in both gender were significantly
correlated with both height and age of the
subjects. Respiratory rate was similar in the
subjects (p > 0.05).

Table 2: Correlation of lung function data with age
and height.

Comparison with r value
Mean + SD Age Height Weight
FVC (L) 1.8+1.1 -0.6 0.6 0.1
FEV1 (L) 14+05 -07 0.6 0.1
FEV3 (L) 1.8+0.4 0.2
-0.6 0.6
PEFR (L/Sec) 3.0+412 0.1
-0.6 0.7
Male
FVC (L) 2.0+15 -0.6 0.6 0.1
FEV1 (L) 1.5+0.6 -0.7 0.6 0.1
FEV3 (L) 0.2
20+04 -0.6 0.7
PEFR (L/Sec) 0.1
3.3+1.0 -0.6 0.6
Female
FVC (L) 1.5+0.7 -0.6 0.7 0.1
FEV1 (L) 1.2+04 -0.7 0.7 0.1
FEV3 (L) 0.2
1.5+ 0.5 -0.7 0.8
PEFR (L/Sec) 0.1
26+1.6 -0.6 0.8

Group 1
(6054 Group2 | Group3 Group 4
h— (65-69 | (70-74 | (> 75 | All
(n=54) years) years) years) subjects
(n=46) | (n=41) | (n=27)
i 709 + | 659 + | 583 + | 514 + | 634 +
Weight 7.8 7.3 6.8 8.1 7.2
Al . . . . .
subjects
(n=168) . 163.5 * 1644 + 164.1 * 163.1 + 163.4 +
Height | 5.3 4.9 6.1 43 5.1
(n=31) (n=29) (n=21) (n=15) (n=96)
] 743 + | 682 + | 603 + | 532 + | 661 =
Male Weight | ¢ ¢ 6.4 5.4 6.4 6.3
(n=96) . . . . .
165.2 + 165.1 £ 1639 + 163.1 £ 164.6 +
Height | 4.3 4.4 4.6 43 a4 T

There was decline in mean values of FVC, FEV1,
FEV3 from Group | to Group IV in both males and
females and the difference was statistically
significant (p < 0.05).
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cEva 1.46 1.40
Table 3: Comparison of PFT parameter according X T
to age. FEV3
Group 1 Group 2 Group 3 Group 4 PEFR (L/sec) 3.14 3.99
(60-64 (65-69 years ) (70-74 years) (275 years)
years) (n=46) (n=41) (n=27)
=54 .
"R (n=59) The values of FVC and FEV3 in male were lower
(/min) | 162*18 | 12816 169x19 rxLa than the values derived from previous prediction
FVC() | 2313 19£1.2 1.5%1.1 12£0.9 equations. In females, FEV1, FEV3 and PEFR were
FEV1 1.8+0.6 1.5+0.6 1.1+05 1.0+£03 |Ower than predlCtIon equat|0ns.
FEV3 23403 1.9+0.5 16+04 1.3+04 DiSCUSSion:
P The present study was conducted among 168
(tfsec) | “4*17 31e14 22209 1509 elderly (60 years and above) healthy, non-smoker
Male subjects screened from Old Age Homes located in
RR 166+18 168+16 17219 17614 Asarwa. More than half of subjects (96, 57.1%)
(/min) were males. Mean body weight of the subjects
26+18 21+14 17+14 13£11 L :
Fvc(L) showed a significant (p-value < 0.0001) decline
FEVL 20£07 16406 12205 10403 with advancing age. The lung matures at age of 20—
. 76503 70505 18:04 12204 25 years, and thereafter progressive decline with
advance age.® There was larger decrements of
48+1.7 3.2+1.1 24+04 1.8+0.7 . .
:’LE/Z':C) FEV1 associated with greater age.’

Female In our study, All the lung function parameters (FVC,
= Seiic YEYEN 6oiis " FEV1, FEV3 and PEFR) were higher in male subjects
(/min) e as compared to females. The mean value of FVC,
e | Y7 15+08 13207 1106 FEV1, FEV3 and PEFR in both gender were
CEvt 1604 13:06 09t 04 09403 significantly correlated with both height and age of

the subjects. Similarly Bala et al observed positive
1.8+0.4 1.6+0.6 1405 1.2+04 . . .
FEV3 correlation of FVC, FEV1, FEV3 with height and
:’LE/FR) 38+17 28418 20+14 12+12 age.? There was significant decline with advancing
sec

For FVC (L), the estimated prediction equation was:
for females = 3.668 + 0.01 (height) — 0.059 (age)
and for males was = 0.643 - 0.0458 (age) + 0.029
(height); for FEV1 (L) was: for females = 3.644 -
0.055 (age) + 0.0086 (ht) and for males was = 0.836
- 0.037 (age) + 0.020 (height).; for the FEV3 (L) in
females was 1.637 - 0.056 (age) + 0.024 (height)
and in males 1.085 - 0.045 (age) + 0.026 (height).
for PEFR (L/s) was: for female = 9.249 - 0.175 (age)
+ 0.035 (height) and for males= 12.73 - 0.137 (age)
+0.002 (height).

Table 4: Calculated value of PFT parameters from
prediction equations.

Parameters Male Female

2.10 138
FVC (L)

age in mean values of FVC, FEV1, FEV3 in both
males and females. Similar results were reported in
other studies.”™

In present study, FVC and FEV3 in male were lower
than the values derived from previous prediction
equations. In females, FEV1, FEV3 and PEFR were
lower than prediction equations.

Conclusion:

From this study, we conclude that all lung function
indices of study subjects were significantly related
to age and height and these value were higher in
male population than females. All PFT parameters
shows significant reduction with advancing age.
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