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Abstract
Peak expiratory flow rate is a person’s maximum flow produced during maximal force of
expiration starting after a full inspiration. Subsequently, any respiratory disease such as asthma
can be detected by comparing the readings with the normal. This study is aimed to determine the
association between peak expiratory flow rate with age and height among normal adults in UniKL
Royal College of Medicine Perak (UniKL RCMP). A cross-sectional study on association between
peak expiratory flow rates was conducted among adults belonging to age group of 20-30 years and
40-50 years. All participants’ heights were measured using the calibrated standard clinic scale
without shoes. Peak flow meter was used to measure the PEFR. Results were analyzed using
ANOVA test and the Independent Sample t test. Peak expiratory flow rate decreased as the age
advanced (49%). However, the decrease of PEFR with increase age was not statistically significant.
But for the height, the peak expiratory flow rate increased as the height increased and it was
statistically significant (30.5%). The results of our study conclude that age and height have effects
on the peak expiratory flow rate among normal adults. Peak expiratory flow rate decreases as age
increases. Height has a positive association with peak expiratory flow rate in individuals.
Keywords: Age, Height, Peak flow meter rate, Normal adult.
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Introduction
Peak expiratory flow rate (PEF) is defined as the Materials and Methods
maximum expiratory flow delivered with
maximum force with maximal lung inflation.1 It Study population
is an essential measure in monitoring lung We conducted the study among adults in UniKL
function in patients with bronchial asthma. It is RCMP. Both men and women between 20 to 30
also used to check pulmonary function in years old and between 40 to 50 years old took part
estimating ventilator capacity. It’s a crude in the study.
measure of lung function in addition to
spirometry. Peak flow meter is a simple Study type
instrument that is easily handled as well and also This was a cross-sectional study on the
affordable, makes it suitable for self- association between peak expiratory flow rate
measurement. The patient should know about the with age and height. Convenient sampling
device handling in order to avoid errors in method was used and healthy adults participated
evaluating PEF readings2. Several factors such as in the study. Adults with physical disabilities and
age, sex, height and environmental factors like respiratory diseases including asthma were
smoking and having pets can affect the readings excluded from the study.
of PEF.
When PEFR is associated with age, the highest Study variables
peak flow reading occurs between the age of 30- Study variables were age and height with its scale
40 years where a reading of 400- 600 l/min is of measurement and PEFR.
considered normal.3 The average height for
Malaysian male and female was found to be 1.67 Method of data collection
m and 1.50 m. According to the previous studies, A written consent was obtained from all the
based on average height, the PEF rate was 6.65 at participants as a proof of their willingness to
the age of 25 years old and 5.40 at the age of 50 participate in the study. All Participants’ height
years old.4 Past studies regarding gender was measured using the standard clinic skill
differences on using the peak flow meter revealed without shoes. Each participant was required to
that males gained faster correct techniques sit and blow into the peak flow meter using the
compared to females. Men scored higher than right technique (i.e., with maximal force after full
women for the steps of “inhale fully” and “exhale inspiration) three times, and the PEFR values
as hard and as fast as you can” in the first attempt. were noted and the mean of three values was
Percentage change in PEF improved from the calculated. The technique was personally
second attempt to third attempt in women but not supervised with standardized instructions. The
in men5. The study found out that men learned the confidentiality of participant’s data was ensured
correct technique for using peak flow meter and to avoid any misuse of the data. Institutional
attained their best PEF more quickly than women. ethical committee’s approval was obtained prior
Taking all those factors into an account, the to the conduct of study.
present study was carried out to examine the
relationship of PEFR with age and height among Data analysis
Malaysian adults. Rationale of this study is aimed Data was collected and tabulated in Microsoft
to determine the association between peak Excel. Data was analyzed with SPSS version 23
expiratory flow rate with age and height among software. The software was used to tabulate the
normal adults.
data. Student‘t’-test and Analysis of Variance
(ANOVA) were used to analyze the data.
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Results and Discussion
This study was aimed to determine the association
between peak expiratory flow rate with age and
height among adults and to learn how age and
height reflects the lung function through peak
flow meter. Distribution of study population by
age and height is shown in Table
2.
When comparing the age, the distribution was
50.80% participants were in between 20 to 30
years old and 49.20% participants were between
40 to 50 years. The distribution according to the
height was found as 5.1% participants below 149
cm, 32.20% participants in between the height of
150 cm to 159 cm, 32.20% participants in
between the height of 160 cm to 169 cm, and
30.50% participants more than 170 cm. The peak
expiratory flow rate (PEFR) was taken in three
readings for each participant and average of
expiratory flow rate was calculated. On
calculation, the mean and standard deviation of
the average peak expiratory flow rate was found
to be 387.34±125.31. Based on the average value,
peak expiratory flow rate was associated with age
and height. Association of PEFR with age was
shown in Figure 1.
Average peak expiratory flow rate for 20 to 30years-old of participants was found to be 403±123
whereas for 40 to 50-years-old, average peak
expiratory flow rate was 371±128 as shown in
Figure 1. The peak expiratory flow rate would
decrease as the age advance. However, the age
factor did not significantly affect the peak
expiratory flow rate. Based on the data from the
Mann Whitney test, the average peak expiratory
flow rate (p = 0.275) in 20 to 30 years age group
(mean rank = 32.40) was not significantly higher
than in 40 to 50 years age group (mean rank =
27.52). Association between average peak
expiratory flow rate and height categories were
shown in Table 3.
Peak expiratory flow rate increased as the height
increased as shown in Table 3. A turkey post hoc

test revealed that the peak expiratory flow rate
was significantly higher at the height category of
more than 170 cm compared to the other height
categories, below than 149 cm (291.11±75, p =
0.01), between 150 cm – 159 cm (316.14±80,
p=0.00) and between 160 cm – 169 cm
(364.56±105, p=0.00). However, there was no
significant difference between the height
categories below 149 cm with 150 cm – 159 cm
(p=0.98) and 160 cm – 169 cm (p=0.63). The
height category of 160 cm – 169 cm did not have
significant difference with 150 cm – 159 cm
(p=0.44).
While testing the respiratory function, there will
be a normal decline in the flow rate as the age
increases, as part of aging process. There will be
degeneration in thoracic-abdominal compartment
with decreased muscle strength followed by
decrease in lung elasticity and joint mobility6.
This reduced PEFR reflects of tightening airways
and can be used to verify the clinical status. In
case of children, with increase in age, PEFR
increases and reverse happens in adults, as the
PEFR decreases after 30 years7. This fact was
proved in the present study, as PEFR declined
with increased age. However, this decline was not
statistically significant in the two age groups we
studied i.e. 20 to 30 years and 40 to 50 years.
Similar findings were observed in a study done by
Sagher et al. showed increased PEFR with both
age and height8. In older people, PEFR predicts
important outcomes. It was found that in order to
report pulmonary function in the older people,
standardized residual percentage method is
better.9
Association between PEFR and height was
significant, with mean PEFR values of taller
participants were more than the shorter
participants. With this correlation of height with
PEFR, it can be used to predict the flow rate in
children. But in another study, there was no
significant difference between the height and age
of adults with PEFR10. Our results are in
accordance with the previous study done by
Jayanti et al. where similar results are noted and
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is due to high muscular effort with more chest
volume. 11 Most significant correlations between
height and PEFR was noted similarly in other
experiment done by Malik et al. where the
relation between PEFR and other parameters such
as weight, arm span, body surface area and body
mass index were also studied. 12
Conclusion
Peak flow meter is a simple test to assess the
airway obstruction and also to find the response
of patient towards the therapy which helps in the
management of the patient. It can also be used in
the field studies. In this study, there was a
significant relation between PEFR and height was
observed with increased PEFR in taller
participants. But there was no association

between age and PEFR. However, further study
with large sample size is needed to determine the
association of PEFR with age. This study is
considered as a baseline for larger studies in the
future.
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Table 1: Study variables used in the study

Conceptual definition of
the variables
1. Peak Expiratory Flow
Rate (l)
2. Height (cm)
3. Current age from birth

Operational definition of the
variables
The participant’s PEFR measured
by peak flow meter.
The participant’s measured by
height scale
The participant’s age based on
their Identification Card (IC)

Table 2. Distribution of study population by age and height

Factor
Age
20 – 30
40 – 50
Total
Height (cm)
Below than 149
150 – 159
160 – 169
More than 170
Total

size

Percentage

30
29
59

50.80
49.20
100.00

3
19
19
18
59

5.10
32.20
32.20
30.50
100.00
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Table 3. Average peak expiratory flow rate in relation with height
Height
(I)
below 149

between
150 to 159

Height
Category
(J)
between 150 to
159

Mean
Difference
(I-J)
-25.03

Std
Error

Sig.

Mean ± SD

61.42

0.98

291.11±75

-73.45

61.42

0.63

between 160 to
169

-211.48*

61.66

0.01

more than 170
below 149

25.03

61.42

0.98

-48.42

32.08

0.44

-186.45*

32.52

0.00

below 149

73.45

61.42

0.63

between 150 to
159

48.42

32.08

0.44

more than 170

-138.03*

32.52

0.00

below 149

211.48*

61.66

0.01

between 150 to
159

186.45*

32.52

0.00

between 160 to
169

138.03*

32.52

0.00

between 160 to
169

316.14±80

more than 170
between
160 to 169

more than
170

364.56±105

502.59±112

*The mean difference is significant at the 0.05 level.
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Figure 1. Average peak expiratory flow rate in relation with age.
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