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Short Communication

MMEF or FEV, in Estimating Bronchial
Obstruction in Asthmatic Children
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In this study the main
expiratory volume in 1 sec (FEV)) by

I mid-expiraory flow (MMEF) was compared with forced
a spirometric investigation of healthy children and

children with slight bronchial obstruction. We found that the reproducibilien of MMEF
was good in both healthy and asthmatic children and that both methods had the same

ability 1o detect abnovmality before inhal cceptor agonist. After such an

fnhalation (he discriminatory power was greater for FEV) than for MMEF and we

therefore prefer FEVy in estimating broncliial obst

Rey svands: asthmatic children: torced expiratory volame in 1 sec (FEV]: mainy

MMER): salbutamol inbal

fon in children
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Karly recognition of mild bronchial obstruc-
tion, even subclinical, is essential when treating
children with asthma (2, 8, 10). To obtain this

information, it is uscful for the clinician 10 have
some simple technical device, Many of these
devices are based on the spirome

principle.
When employing such a technique, forced
piratory volume in 1 sec (FEV,) is onc of the

most frequenty used parameters for reve
bronchial obstruction. Several authors ¢
that the maximal mid-expiratory flow (MMEF).
i.e. the mean rate of air flow between 25 and
75% of the forced vital capacity (FVC) and
caleulated from the spirometric curve, is more
sensitive than the FEV, measurement (2, 7, 8,
10), but this view is not supported by other
authors (1, 9).

In previous studies (3, 4
ability and  sensitivity

5) we evaluated the
of some “simple”

v
spirometers using the FEV, parameter. The aim
of this study was to compare the FEV, measure-

ment th the MMEF parameter by an
investigation of healthy children and asthmatic
children  with slight  bronchial - obstructions

before and after inhalation of salbutamol.

METHODS

The healthy children were investigated with a
Monaghan M-103 pulmonary function analyzer,
cquipped with a recorder as previously de-

ibed (4). The cquipment was calibrated

against the ATPS values of a Bernstein spiro-
meter. ‘The children were investigated in a
sitting position. The highest value of three de-
terminations was chosen. After spirometry the
child inhaled a betagreceptor agonist (salbu-
tamol) using a nebulizer of compn
(Pari Inhalier Boy). The dose
body weight. Tw

tion spirometry was repeated.

The asthmatic children investigated
with the same equipment and in addition with :
Vitalograph with it original calibration. A

| i - and a Vit

nty minutes afier the inh:

were

g graph were
distributed alternately to cach child. "T'he asth-
matic’ children then also inhaled salbutamol
and the investigations were repeated. MMEF
calculated from the Monaghan and the Vi-
talograph spivometric graphs with the calcula-
tion devices supplicd by the manufacturers
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MATERIAL
From a randomized sample of healthy Swedish

children, described previously (4), the spiro-
metric results were used of those 49 children

whose spirometric graphs were obtained with
the Monaghan equipment before inhalation of
salbutamol. In 42 of these children such graphs
were also obtained and used after inhalation of
salbutamol. The ages were 7 1o 15 years (mean:
11.2 years).

From a randomized sample of asthmatic chil-

dren described previously (5), the spirometric
results were used of those 40 children whose
spirometric ults obtained  with  the
Monaghan equipment and the Vitalograph be-

were

Table |
Monaghan spirometry in 49 healihy children. Refation 1o
body height. “The correlation coefficients (1) and the residual
standard deviations (RSD) of foreed expivatory volume in 1sec
(FEVy) and maximal mid-expivatory How (MMEF) are given

FEV, NMEF
hoys 0.96 082
! wirls 0.97 0.81
bays A 17.9
S
RS girls 0 213

Vable 2

Forced expiratory volume in 1 see (FEV)) and maxinal
d-expivatory flow (MMEF) in 40 symptom-fiee asthim

I fon. The ages
were 7-16 years (mean: 11.5 years). The chil-
dren were tested when they were subjectively
free from bronchial distress. They had no

fore and alter

symptoms or signs of respiratory infections. No
drugs were usced 12 b before the investigation
and none of the children were on steroids.

RESULTS AND COMMENTS

Before inhalation of salbutamol

The correlation of FEV, and MMEF to body
height and the residual standard  deviations
(RSD) for the 49 healihy children before salbu-
tamol inhalation are presented in “Table 1. Like
other authors we found the correlation of
MMEF with body height was weaker than that
of FEV, (6). The RSD is also considerably
greater.

The FEV, and MMEF
Monaghan spirometry before salbutamol inhala-
thmatic children in relation 1o

values obtained by

tion of the 40
the healthy children are given in Table 2. In
in

spite of the greater varviation of MME.
healthy children there is no obvious dilference
between FEV) and MMEF in discriminating the

asthmatic children,

After inhalation of salbutamol

As in our previous report (1) FEV, increases
significantly in the healthy children after inhala-

children are velated 10 the reference values of 49 healhy
children

No. of childven

FEV M
with values iV 1H!
above M 10 G
hetween M " -
and ~ 2 RSD . =
below -2 RSD, ¥ 7
Mean = M, residual standard deviation = RSD.

Fable

g in maximal mid-expivatory flow (MMEF) and forced

expiratory volume in 1 sec (FEV) in Monaghan spirometry
afier salbugamol inbialation in 42 healiby children, Mean (M)
and SD of the differences e given i percentages of the
initial values
Height subgroup
MEF
No. of children MR
< 139cm M ENA 17.7%4%
" E Sbh 4.0 15
T40-159 cm M 4w 12,1+
n= 1 SD 2.5 B8
=160 cm M RIS 12,00
n= 15 SD 22 6l
M RX IER A
SD a3 o1

The significances were caleulated according o Wilcoxon

test



Table 4

Chiange of MMEF and FEV} in Monaghan spiromerry alier
salbutamol inhatation in 40 asthmatic children. The number

datic children with a change below (ormal) or above

of

(abnormal) the normal upper limit is given. Normal upper

Jimit = M+ 2 SD of the change in 12 healthy children (Table 3)
FEV
Normal Abnormal
Normal 17 10
MMEF
Abnornial 1 2

-

tion of salbutamol and the increase is signil
the small number of healthy

icant also for
children in the three height subgroups (Table

3). Svenonius et al. (11) found no such incre
in a similar number of healthy children but this
is probably due 1o the approximately 10-fold
higher dose of salbutamol used in our studics
and/or to the fact that Svenonius et al. used
an ordinary dose acrosol.

After salbutamol, MM
mately three times more than FEV, i the

“F increas

approxi-

healthy children and  the variation of the
changes is also greater for MMEF. Hen

e, the

upper normal limit of the increase is substanti-
ally greater for MMEF than for FEV, This
mination

probably - explains the lesser disc
ability of MME.
the asthmatic children (Table 4).

after salbutamol inhalation in

Reproducibility of MMEF

A non-parametric permutation test comparing
the Monaghan spirometer and the Vitalograph
revealed no significant MMEF differences in
the asthmatic children. The differences were
(in percentages of the initial value): 0.0% (SEM

= 1.9%) before inhalation of salbutamol and
1.7% (SEM = 1.2%) after inhalation.

Although the investigations were performed
with two different kinds of spirometers the

comparison showed surprisingly small diffe
ences, thus indicating a good reproducibility of
MMEF.
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CONCLUSIONS

| MMEF can be estimated with good repro-

ducibility.

MMEF and FEV, are almost equally effective

for detecting abnormality in asthmatic chil-

dren before inhalation of salbutamol.

3. MMEF s le:
tecting abnormality in asthmatic - children

s effective than FEV, for de-

after salbutamol inhalation.
In conformity with these results, we prefer o
use FEV, vather than MMEF in estimating bron-
chial obstruction in children.
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