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PEFR as a measurement of ventilatory
function was introduced by Hadorn in 1942,
and was accepted in 1949 as an index of
sp i rometry  (1) .  By  def in i t ion,  i t  i s  “The
largest expiratory f low rate achieved with
a maximally forced effort from a position of
maximal inspiration, expressed in liters/min
(BTPS) (2).

The  PEFR i s  an  e f for t  dependent
parameter emerging from the large airways
within about 100–120 ms of the start of the
forced expiration (2,  3).  It  remains at  i ts

peak for about 10 ms (1). It may be reliably
recorded using portable equipment, and thus
can be used in field studies. Even in normal
subjects the values may be variable as the
parameter  i s  ent i re ly  e f for t  dependent
resulting in a high intra subject variability.
Nevertheless it remains an effective tool for
assess ing  a  l imi ted  aspect  o f  vent i la tory
function.

Measurement  o f  PEFRMeasurement  o f  PEFRMeasurement  o f  PEFRMeasurement  o f  PEFRMeasurement  o f  PEFR :::::  The  Wright ’ s  Peak
Flow Meter (Air Med, UK) has been used
universa l ly  to  measure  PEFR.  The  d ia l
range is 0–1000 litres/min (lpm) though the
ATS recommends a  range of  100 lpm to
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< 850 lpm (2) .  I t  i s  an accurate,  rugged,
and portable instrument. More recently, a
number of Mini peak flow meters have been
introduced (range usually 60–800 lpm for
adults  and 60–400 lpm for children).  The
more popular  ones avai lable in India are
the  Vi ta lograph mini  (Vi ta lograph UK),
Assess  (Heal thscan USA),  and Clement
Clerk  Mini  Wright  (Clement  Clerk  UK).
Some pocket  vers ions  are  a l so  ava i lab le
(LR Wright  Pocket ,  Ferrar i s ;  LR Pocket
peak,  Micro  Medica l ) .  Al l  contemporary
computer ized  pulmonary  funct ion  tes t
equipments record the PEFR as a part  of
the  f low volume curve .  Most  o f  these
incorporate the pneumotachograph as  the
basic transducer.  Other measuring devices
include rolling seal dry spirometers, and the
whole body plethysmograph with a Fleisch
pneumotachograph.  Unl ike  the  volume
measuring devices, it  is generally difficult
to  ca l ibra te  f low measur ing  ones .  Fan
airflow generators with rota-meters, which
may or may not be very accurate, have been
helpful.  Using a gravity influenced piston
and cylinder type f low calibrator,  various
types of PEFR measuring devices have been
evaluated (4) .  The error  produced by the
instruments varied from 0–26%. The Mini
version of the Wright’s peak flow meter was
the  leas t  consis tent .  This  ins t rument  has
however been used to measure PEFR for
phys io log ica l  s tudies ,  and found to  be
sui tab le  (5 ,  6 ) .  I t  i s  sugges ted  that  for
research oriented measurements,  the easy
to handle Mini  peak f low meters  may be
avoided, and if used, are best tested against
a standard,  well  used Wright’s  peak f low
meter before being accepted. The frequency
response of the measuring device should be
within ± 5% up to 12 Hz, with an accuracy
of ± 20 lpm. The resistance in the system

should  not  exceed  2 .5  cm H 2O/l i te r/sec
(2).

For  making  the  measurement ,  the
subjec t/pat ient  breathes  out  (b lows  out ;
blasts  out)  maximally into the peak f low
meter  a f te r  having  taken a  maximum
inspi ra t ion.  The  bas ic  requi rements  and
precaut ions  for  an  acceptab le  e f for t  a re
similar to those required for making a forced
expirogram measurement (7).  As PEFR is
achieved after 100–120 msec of initiating a
maximal expiratory effort (3), the expiratory
ef for t  need  not  cont inue  up  to  res idual
volume. At least 5 efforts must be made, of
which  3  should  fa l l  wi th in  10% of  one
another ,  as  aga ins t  the  FVC manouevre
where a difference of 5% between two efforts
is the minimum acceptable (2). The best of
the three efforts is recorded. For research
measurements, the mean of three acceptable
va lues  maybe  taken.  This  f low ra te  may
show a diurnal variation of about 7% in the
morning and 3% in the evening as estimated
by measuring the variation in the amplitude
% of the mean (8), while pollution in the
atmosphere can also contribute to this effect
(9).

The PEFR can not be obtained from the
forced  expi rogram that  i s  recorded on a
mechanica l  sp i rometer .  The  parameter
which can be  ca lculated f rom this  graph
that  has  some proximity  to  PEFR is  the
Vmax

200–1200 ml.
, or its equivalent, the volume

80 msec PEF, the flow rate determined from
the volume-t ime curve  us ing a  80  m sec
segment. It has been suggested that PEFR
recorded us ing  a  peak  f low meter  (open
circuit) may not be corrected to BTPS. But
the ATS (2) recommends otherwise. In our
laboratory, we make the BTPS correction.
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Normal  va luesNormal  va luesNormal  va luesNormal  va luesNormal  va lues :::::      Most  PEFR measurements
repor ted  in  Indian  l i te ra ture  have  been
carried out using Wright’s peak flow meter.
The  technique  of  obta in ing  a  success fu l
attempt by the subject at giving the test is
less  exact ing  than that  requi red  for
recording the forced expirogram/flow volume
curve, and most workers quoted would have
been reasonably successful  in  get t ing the
best  out of  their  subjects  while recording
PEFR. This makes comparisons of different
results more possible. Singh and Peri (10)
have  tabula ted  PEFRs obta ined f rom a
number of Indian studies.  From this i t  is
seen that young Indian males have a PEFR
of  about  450-550  lpm,  whi le  in  young
females it is a little lower (320–470 lpm). A
larger sample surveyed later (1) also brings
out  s imi lar  resu l t s .  In  one  of  our  own
studies (11) we have reported that healthy
young medical students (mean age 18.3 yr)
had a PEFR of 587 lpm, the slightly older
ones at  24.4 yr were at  541 lpm, and 38
year olds recorded 548 lpm. The 10 Army
athletes  (mean age 25.5 yr)  had a  PEFR
which was  a l so  587 lpm.  More  recent ly ,
whi le  s tudying  e f fec t s  o f  bronchodi la tor
aerosols in left handers and right handers,
we found that  the  mean pre - t rea tment
PEFRs of 13 healthy male medical students
(mean age 22 yr; height 171.6 cm) recorded
from acceptab le  f low-volume curves  on
a  Schi l le r s  Computer i sed  Pulmotes t
equipment  was  9 .2  lps  (550  lpm)  (12) .
Mechanica l  ins t ruments  which  genera te
some degree of resistance to airflow may be
expected to record slightly lower values of
the flow rate as compared with computerized
equipment .  A rev iew of  va lues  obta ined
us ing  both  types  o f  equipments  does
not  substant ia te  th is  assumption.  On the
other  hand,  us ing  Morgan computer ized

equipment, to generate flow volume loops,
a relatively low mean PEFR of only 474 lpm
has been reported in 20 yr old male athletes
(13). It is difficult to explain this observation
made by using a state of the art recording
device when a value of around 550 lpm in
heal thy  young non-a th le te  males  were
reported f rom the same region (10) .  The
latter  used Wright’s  Peak Flow meter for
making their  measurements.

Data from Indian studies (ref nos 1, 10
to 31) which have looked at PEFR in males
and females has been plotted in Fig. 1. All
sub jec t s  concerned were  hea l thy,  most ly
non-smokers. From the figure, it is seen that
the males achieve a peak at  about 20–25
years of age, maintain this level up to about
30 years, and thereafter their PEFR starts
to  dec l ine .  Females  appear  to  achieve
maximum flow a little before 20 years, and
appear to maintain that level for almost 2
decades .  The  expected  dec l ine  wi th  age
begins at about 40–45 years. The relatively
prolonged maintenance of  peak values  in
females  seems to  co inc ide  wi th  the i r
reproductive life. Prevalence of female sex
hormones  may be  respons ib le  for  th i s
phenomenon.  That  female  sex  hormones
af fec t  a i rway behaviour  i s  known (32) .
Others  also report  that  males  reach their
highest PEFR by about 25 years, while the
females achieve it a earlier at about 20 years
of age. (33). The beginning of decline of lung
function parameters  has been reported to
begin at about 30 years of age in both males
and females (26), around 25 years in males,
and 21 years in females (33) while others
concluded that it begins at about 40 years
(34, 35), and becomes obvious only after 50
years of  age.  The latter  two studies have
not reported PEFR measurements, but take
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in to  account  FEV 1 which  i s  an  e f for t
dependent volume.

Age and height together are often used
to determine PEFR in regression equations.
Effect of one on PEFR is influenced by the
presence of the other. If a total population
is considered, PEFR is distributed normally
wi th  age  and exponent ia l ly  wi th  he ight .
Hence it is difficult to combine both these
parameters  in the regression equation for
prediction of PEFR for a wide range of age
extending from childhood to late adulthood.
Secondly, height in adults plateaus after a
cer ta in age.  Thus one s ingle  equat ion to
predict PEFR with both age and height as
parameters  encompassing extremes of  the

TABLE I : Regression equations for males and females of various age groups. Linear model: PEFR = Constant
(a) + ht cm*b + age*c. P denotes statistical significance at <0.05: *sig.; **highly sig.; NS not significant.

Age (yrs) Females S E Males S E P for (F) P for (M)

<20 Constant a –347.20 88.98 –801.42 147.75 * * * *
Height b 3.99 1.06 9.59 1.78 * * * *
Age c 5.49 5.09 –19.94 8.87 N S *

20–60 Constant –1072.47 508.48 –16.15.70 615.45 * * *
Height 9.52 3.25 12.79 3.57 * * * *
Age yr –0.43 0.43 –0.32 0.80 N S N S

>60 Constant 2275.60 2166.96 –9253.03 0.00 N S * *
Height –9.77 12.15 51.32 0.00 N S * *
Age –8.19 5.47 18.9 0.00 N S * *

TABLE II : Mean±SD of observed PEFR values taken from studies in refs 10–31 are tabulated
with PEFR values estimated by using regression equations given in Table I.

Males Females
Age group

Observed Est imated Observed Est imated

<20 308.1±135.0 298.4±135.6 273.5±98.8 251.9±101.7
21–30 544.1±37.5 535.7±43.0 371.3±38.7 395.2±4.9
31–40 525.5±37.5 528.9±25.1 334.7±51.2 372.7±16.6
41–50 485.3±52.8 571.5±23.2 338.1±58.7 396.2±50.9
51–60 442.5±33.3 455.3±19.9 336.2±51.6 356.4±26.9
>60 379.2±67.9 377.0±71.8 265.8±33.5 265.8±27.4

age  range  becomes  compl ica ted.  Var ious
statist ical  models have been developed to
relate PEFR to age, height and weight of
the subjects. These models have been linear,
multiplicative, polynomial and proportional
(36) .  However ,  only  the  l inear  model
adequately explains variations in PEFR. We
have  used  the  pooled  data  to  cons t ruct
l inear regression equations using age and
height as the regressors for 3 age groups:
< 20 yr,  20–60 yr,  and > 60 yr.  (Table I)
Using these ,  we es t imated PEFRs at  the
designated age groups, and compared these
values  wi th  those  obta ined for  the  same
age  groups  f rom var ious  publ i shed data .
(Table II). The PEFR values for estimated
and actual data were quite similar, and the
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SEE for the estimated values were relatively
low. This  demonstrated that  even though
data  f rom di f fe rent  s tudies  across  the
country  was  used  to  genera te  these
equations,  there were almost  no outl iers .
We are  convinced  there fore  that  these
equations can be used to predict PEFRs in
any part of India with reasonable accuracy.
Other recognized studies from the West also
use the  l inear  model  for  their  regress ion
equations (37, 38).

PEFR of  spec ia l  g roupsPEFR of  spec ia l  g roupsPEFR of  spec ia l  g roupsPEFR of  spec ia l  g roupsPEFR of  spec ia l  g roups :::::  Peak  f low ra te  i s
higher in fitter, healthier populations such
as Armed Forces personnel,  and athletes.
Goyle et al (15) found a value of over 500
lpm in all their subjects between 19 and 42
years .  S imi lar ly ,  e l i te  mi l i ta ry  a th le tes
(national/international level; 27.3 yr; 174.2
cm) had a mean value of 620 lpm as against
healthy non-athlete soldiers of similar age
and height  (593 lpm, (NS) (29) .  Mil i tary
athletes in our study had lower PEFRs at
587 lpm at a mean age of 25.5 yr (11). All
these measurements  were made using the
standard Wright ’s  peak f low meter .  I t  i s
surprising therefore that  PEFRs measured
in national level athletes (22) were 570 lpm
for North Indian male athletes (24 yr), 538
for South Indian males (22.5 yr), and 403
lpm for international level women athletes
(22.5 yr).  All the athletes concerned were
runners who are expected to develop high
degree of cardio-respiratory conditioning. It
is possible that the Wright peak flow meter
used had offered more than the expected
resistance which went unnoticed. In another
study using flow volume loops recorded on
computerized equipment (PK Morgan), the
peak flow rates of college level athletes were
relatively low for 19 year olds (473 lpm (13).
The reason for  this  is  not  c lear.  Perhaps

the degree of cardio-respiratory conditioning
fo l lowing  a th le t ic  t ra in ing  was  not  wel l
established at the time of recording. Even
then,  the  values  reported are  lower  than
the average value of 550–590 for males of
that age group (10, 11, 29).

High al t i tude natives (HANs) l ike the
Ladhakis, are adapted to that environment
over generations. Apte and Rao, (unpublished
observat ions)  (39)  while  recording MEFV
curves in such subjects,  noted that HANs
and healthy lowlander soldiers acclimatized
to HA (3400 m) had PEFRs in the range of
569 lpm and 616 lpm respectively (NS). As
such these  va lues  were  not  par t icu lar ly
high, considering those reported in some of
the studies quoted above. Also the authors
have  not  g iven va lues  measured in  the i r
subjects  when at  sea level  with which to
compare  the  HA data .  However ,  the i r
contention that the PEFRs were high at HA
because of lowered airway resistance as a
resu l t  o f  the  th inner  a tmospher ic  a i r  i s
interesting, and could be further elucidated.
These  authors  argue  that  because  o f  the
spec ia l  envi ronmenta l  fac tors  a t  HA,  a
separate  regress ion  equat ion  should  be
developed for HANs for use there. At this
point  of  t ime this  seems premature .  The
lowlanders and HANs have similar PEFRs.
If a regression equation is developed for this
parameter ,  i t  should  be  for  a l l  sub jec t s
who have acclimatized/adapted to HA. Also
the  he ight  o f  the  laboratory  where  the
measurements will  be made, must be pre-
selected viz 3400 m in this case. The other
poss ib i l i ty  would  be  to  es tab l i sh  the
% increase  in  PEFRs of  sub jec t s  a t  HA
as compared with subjects at low altitude,
and deve lop  s ta t i s t i cs  according ly  for
comparison. In the same unpublished data,
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the authors (39) point out that  the effort
independent  a i r f lows  of  the  HANs are
s igni f icant ly  greater  than acc l imat ized
low landers ,  and that  th i s  i s  a  par t  o f
the  adapt ive  phenomena that  the  HANs
have undergone. There is a strong case here
for generating a large amount of  data on
f low volume curves  o f  HANs be  they
Ladhakis  or  Sherpas ,  and then deve lop
regression equations for peak air flows, as
a lso  a i r f lows f rom the  lower  par t  o f  the
MEFV curve.

PEFR dur ing  pregnancyPEFR dur ing  pregnancyPEFR dur ing  pregnancyPEFR dur ing  pregnancyPEFR dur ing  pregnancy :::::  PEFR decreases
significantly in pregnant women (40). The
decl ine  begins  in  the  f i rs t  t r imester ,  and
reaches its lowest value towards the end of
the 3rd trimester. The rate of decline is 4.8
lpm/month of  ges ta t ion  in  the  f i r s t
tr imester,  and about 8.5 lpm in the later
per iod.  Lack  of  proper  nut r i t ion  dur ing
pregnancy, anemia of pregnancy (Hb% <6-8
gm),  and a  reduct ion  in  overa l l  musc le
strength, are some of the reasons cited. Vital
capacity increases slightly with pregnancy,
mainly as result of reduction in expiratory
reserve volume (41, 42). This factor in tact
should help in an increase in PEFR rather
than its decrease. The post partum recovery
of PEFR takes about 8–10 weeks (40).  I t
would also be worthwhile comparing PEFRs
of well nourished, non-anemic women from
a high socio-economic status with those from
a low socio-economic status. Puranik et al
(40)  do  not  ment ion  the  soc io -economic
status of their subjects.

Western women did not show a reduced
PEFR during pregnancy (32, 42). It has been
sugges ted  that  a  more  e f fec t ive  force
deve lopment  in  the  resp i ra tory  musc les
occurs  because  o f  rea l ignment  o f  the

diaphragm dur ing  pregnancy  in  these
women. There is no apparent reason as to
why cer ta in  e thnic  groups  of  women are
genet ica l ly  predisposed  towards  a  be t te r
maintenance of their ventilatory attributes
dur ing  pregnancy  which  i s  a  universa l
phenomenon.  The issue of  PEFRs during
pregnancy therefore needs to be investigated
in its various aspects.

PEFR in childrenPEFR in childrenPEFR in childrenPEFR in childrenPEFR in children ::::: Information on this aspect
of spirometry in India is relatively wanting.
Children, as also adults on many occasions,
f ind the forced expiratory spirogram/flow
volume loop difficult to perform. But even 4
year  o lds  have  been known to  make
successful PEFR efforts with the peak flow
meter  (16) .  Us ing  some of  the  ava i lab le
regression equations, PEFRs were calculated
for boys and girls having heights of 110 cm,
140 cm and 160 cm (adolescence) (Table III).

PEFRs of girls was found to be higher
than that of boys in early childhood while
during adolescence the trend reversed (14).
But  th i s  i s  not  in  ev idence  in  the  o ther
Indian studies for children having a height
of 110 and 140 cm (5, 16), nor was there a
gender  d i f fe rence  found amongst  Indian
chi ldren  domic i led  in  the  UK (24) .  The
gender  d i f fe rence  (g i r l s  having  greater
expi ra tory  f low ra tes )  i s  ev ident  when
dealing with effort independent flows (32)
rather than the effort dependent ones. Two
studies on PEFR in children were reported
from Delhi in 1997 (5, 46). It is interesting
to note that the PEFRs reported in one (46)
were lower than those reported in the other
(5). Both studies, conducted by experienced
workers ,  were  car r ied  out  in  care fu l ly
se lec ted,  hea l thy  chi ldren  be longing  to
s imi lar  soc io -economic  s ta tus  and age
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groups. There was however a difference in
the  ins t ruments  used  for  making  the
measurements .  Mini  Wright ’ s  peak  f low
meter  was used in one (5)  whi le  the PK
Morgan computerized system was used in
the  o ther  (46) .  Pande  e t  a l  (5 )  have
commented that different instruments used
for measuring PEFR may account for the
var ia t ion  in  va lues  repor ted  in  d i f fe rent
s tudies .

It has been opined that Indian children
have  lower  PEFRs as  compared  wi th
American white children (5). These authors
attribute lower Indian PEFRs to relatively
poor  in t ra  u ter ine  growth.  On the  o ther
hand, a study in Nottingham UK found no
di f fe rence  in  the  f low ra tes  o f  Indian,
Caucasian, and Black children (24), but the
FVC and FEV

1
s of European children were

found to  be  h igher  by  as  much as  13%.
Parmar  e t  a l  (14)  repor ted  that  Indian
chi ldren whose heights  and weights  were
comparable  to  Amer ican chi ldren,  had
PEFRs that  were  comparable .  S imi lar ly ,
Arab adolescents (47) had PEFRs similar to

those reported in other studies (Table III)
Therefore, ethnic differences do not appear
to influence PEFR of children to any great
extent  as  genera l ly  be l ieved.  Permanent
residence at  high alt i tude does not affect
PEFRs of children. (48).

Fac tors  a f f ec t ing  PEFRFactors  a f f ec t ing  PEFRFactors  a f f ec t ing  PEFRFactors  a f f ec t ing  PEFRFactors  a f f ec t ing  PEFR

A number of factors influence PEFR in
normal  subjec ts .  Age  and height  are  the
obvious ones.  PEFR is  best  correlated to
height in children, even though other physical
factors such as age and body surface area
also correlate well (25; and Fig. 1). It has
been suggested that  vent i la tory  funct ions
of normal subjects can be predicted better
by using sitting height. This reduced racial
differences in ventilatory functions, PEFR
included, between Mexican-American, white,
and b lack  chi ldren and adolescents  (43) .
However ,  a  s tudy in  which  PEFR was
determined using both standing height and
sitting height revealed that the latter does
not refine the prediction of the parameter
(36).

TABLE III : Comparison of PEFRs in children at three different heights as estimated by regression
equations of various studies. The numbers in parenthesis are the reference nos. as they
appear in the references list. For calculations for ref 5, ages considered are 8, 12 and 16 years.

PEFR lpm
Reference paper

For ht 110 cm For ht 140 cm For ht 160 cm

Gir l s Boys Gir l s Boys Gir l s Boys

1. Pande et al 1997 (5) 139 148 257 285 347 395
2. Parmar et al 1977 (14) 186 147 311 299 395 401
3. Singh & Peri 1978 (16) 116 130 266 280 366 380
4. Sitaram et al 2003 (21) NA 176 NA 324 NA 424
5. Patrick & Patel 1986 (24) NA 169 NA 296 NA 405
6. Sharma et al 1997 (45) NA NA 210 213 305 315
7. Mukhtar M et al 1989 (46) NA NA NA NA 396 416
8. Kasyap et al 1992 (47) 134 152 266 304 355 405

(High altitude natives)
9. Chowgule et al 1995 (49) 131 174 253 340 340 370
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Apart from the differences between men
and women attributed to greater muscular
s t rength  o f  men,  and the i r  a i rways
diameter, which may be larger in men by
as much as 17%, the female sex hormones
are  l ike ly  to  in f luence  a i rway behaviour
(32).  During pregnancy,  the airways may
also be affected by the fetal sex hormones.
The mother’s  airways are  less  react ive i f
the fetus is a male( 32).

Factors which have an adverse influence
on PEFR are i. low socio-economic status,
i i .  overcrowding  of  res idence ,  and i i i .
smoking (33). The second factor is often a
re f lec t ion  of  low soc io -economic  s ta tus .
PEFR i s  a l so  in f luenced by  var ious
envi ronmenta l  fac tors  dur ing  chi ldhood,
level of physical activity (33), and possibly
by relatively poor intra-uterine growth (5).
Other authors have also linked lower PEFRs
to  soc io -economic  s ta tus  and under -
nourishment (10).  Many workers advocate
that this fact should be taken into account
while interpreting PEFRs of such people. It
i s  however  s t ressed  that  s tandards  for
spirometry be based on the data acquired
in  wel l  nour i shed,  hea l thy  sub jec t s ,  and
should  not  inc lude  data  f rom under -
nour i shed sub jec t s .  I f  such  sub jec t s  are
found to record a low PEFR, then it should
be reported as below normal, and the cause
for  the  low va lue  may be  debated  upon
separate ly .

PEFR has  been wel l  corre la ted  to
maximum expiratory  pressure  which i s  a
representa t ion  of  resp i ra tory  musc le
strength (44, 45). Exercise training increases
the  PEFR because  o f  an  increase  in
respiratory muscle  s trength.

Smokers  are  known to  have  a  lower
PEFR over all age ranges in both the sexes,
but the difference between smokers and non-
smokers becomes significant only in the fifth
decade  of  l i f e .  Ferns  e t  a l  (37)  have
developed two regression equations-one for
hea l thy  non-smokers  which  inc ludes  ex -
smokers ,  and another  one  for  persons
without respiratory disease which includes
both smokers and non smokers. From their

Fig. 1 : Dis t r ibut ion of  PEFR (1/minute)  in  Indian
males  and females  p lot ted against  age  (yr) .
Data obtained from references 10–31.
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data it is obvious that moderately heavy to
heavy smokers have lower PEFRs after the
age  o f  40  yr .   Female  smokers  are  a t  a
disadvantage f rom the 3rd decade of  l i fe
(33).

I t  has been general ly bel ieved that  as
an ethnic group, Indians have lower PEFRs
as compared with Europeans and American
whites. PEFR values for males and females
of  various ethnici t ies  at  a  given age and
height are given in Table IV. It is seen that
Indian  PEFRs are  a t  par  wi th  those
recorded in other ethnic groups. Malaysian
aboriginal adult males (mean age 26 yr, ht
163  cm)  had a  PEFR of  475  lpm (50) .
Comparative value for Indian males of the
same age and height as calculated from our
composite regression equation is 488 lpm.
Elder ly  Chinese  have  PEFRs s imi lar  to
those  recorded in  the  Indian  e lder ly
popula t ion  (51) .  These  data  sugges t
that  PEFR i s  not  great ly  a f fec ted  by

ethnicity as has been thought hitherto.

Cl in ico -phys io log ica l  app l i ca t ionsCl in ico -phys io log ica l  app l i ca t ionsCl in ico -phys io log ica l  app l i ca t ionsCl in ico -phys io log ica l  app l i ca t ionsCl in ico -phys io log ica l  app l i ca t ions :::::  PEFR
measurement may be carried out in the out
patient department, as also at the bed side
of the patient.  Patients of  asthma can be
taught  to  use  the  peak  f low meter  to
measure their own PEFR in order to monitor
c l in ica l  s ta tus ,  as  a l so  the i r  response  to
bronchodi la tor  t rea tment .  Usual ly ,  the
patient is asked to record PEFR four times
during the day and maintain a record for
the  t rea t ing  phys ic ian  to  peruse .  Large
population surveys may be easily conducted
using the peak f low meter.  Directions for
performing the PEFR manouevre is  more
eas i ly  unders tood by  the  sub jec t/pat ient
concerned as compared with the directions
for performing the forced expiratory one.
Also,  the effort  is  less  t ir ing as i t  is  not
required to be continued to residual volume.
PEFR does  not  de tec t  smal l  a i rways
obstruction. Nevertheless, it is a very useful

TABLE IV : (A) PEFR values are calculated for males ht 162 cm, females ht 154 cm. for various
age groups, The regression equations used for making the calculations are given at
the bottom of the table, using regression equations for Indians, Europeans and Americans
(B) in order to elucidate ethnicity as a factor. The numbers in parentheses represent
the reference numbers of studies quoted.

AAAAA
Indian American European

Age
Males Females Males Females Males Females

25 448 383 504 374 541 397
35 445 379 480 357 515 379
45 442 374 455 340 490 361
55 439 370 430 323 464 343
65 289 240 406 306 438 325

BBBBB
Ethnici ty Regression Equations

1 Indian (Present report) Table I above

2 American (37) M 4.73* ht (cm) – 2.46* Age (yr) – 200.32
F 2.96* ht  –  1 .71*  Age  –  39 .19

3 European (38) M 6.14* ht (m) – 0.043* Age (yr) + 0.15
F 5.50*  h t  (m)  –  0 .030*  Age  –  1 .11



Indian J Physiol Pharmacol 2005; 49(1) Lung Functions with Spirometry 17

diagnostic and prognostic variable obtained
during spirometry.

C o n c l u s i o n sC o n c l u s i o n sC o n c l u s i o n sC o n c l u s i o n sC o n c l u s i o n s :::::

PEFR forms a part of routine spirometry.
It  may be done independently at  the bed

side, or in the field using a peak flow meter.
The parameter is effort dependent,  and the
forced  expi ra t ion  i s  not  requi red  to  be
extended to residual volume when it is to
be measured using the portable instrument.
A set of regression equations for use for the
Indian population has been derived.
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