METIIOD OF CALCULATING THE MEAN DEPTH
OF RESPIRATION FROM SPIROGRAMS
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A method of caleulating the mean depth of respiration by mcans of a planimeter from spirographic and
bronchosplro«mph:c data is described. The mean depth of respiration {am) is determined by the formulas

am =—§- s where S represents the area of a figure bounded by a broken line obtained by joining the upper and

Iower ends of neighboring scgments expressing the amplitude of individual inspirations on the lnvestiﬂuse&
portion of the spirogram, measured by a planimeter; and [ is the distance between cuts representing the
amplitades of the first and last Inspiration.

$ L4 *

The combined and differential spiregrams provide complete information on the functicnal stats of
each lung. However, their analysis requires many calculations, a large proportion of which is concerned
with determining the mean value of the depth of insplration in order to cblain the minute respiratory volums
(MRv}.

In many diseases requiring investigation of pulmonary vedtilation, variations among individual res-
plratory cycies are ohsarved, making it Impossible {o take any one of them as the mean amplitude of Ing-
piration or to average thess cycles over a parloed of 1 min, because this would lead to considerable distor-
tion of the indices of external respiration, Accordingly, in order o obtain reliable data for pulmonary
ventilation it Is necessary to measurs some hundreds of lines of inspirations on the spirogram, thereby
wasting much time and effort in caloulation,

The suggested method of determination of the mean depth of respiration by means of a planimsier
considerably reduces the time spent In caleulation,

According to the general rules for use of 3 planimeter , the arex (S} of 2 segment of the splrogram
{s measured in square millimeters by tracing the outline of the figure Ap A« <+ s Ans « - - By By (Fig. 1),
bounded by a closed lined obtained as 2 result of joining the upper and lower ends of neighboring segments
AgBy AgBp -+« 2 ApBp, reflecting the amplitude of individual insplrations, successively. The distance {f)
between the segments A8, and AnByp, which are the amplitudes of the first ard last inspirations, I3 thea
measured inmillimeters. Toobtain themean value of the depth of respiration {am), S must be divided by :

Bm"'%'a (13

The {inear valus 2 thus oblained is converted Into mitliliters by multiplying it by 2, the scale valus
of the spirograph. This gives the required mean depth of respivailon,

The exziple given below shows the ordor of the caleulatlons and also thelr simpliclty. Defore out-
lining the spirogram, the connting mechanism shows the mzm%mx- 4595, Aficr outlining the segment of th
spirogram recorded over 3 min, the gounter Iudicaten 4847, The difference belw cm these two numbers is
412, ultiplying this by the seale value of the PP-21 planimeler glves 4120 it amd,

I cuyr example t value of § i3 150 mm. The area cbiained (4129 mm®) is divided by 150, givisg
24.1 mi"h wmefz mm;i;gdcf* by the scale value of ihe splregrapa {20), The mean deplh of resnise
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Proof of the validity of equalivn (1) is glven below,
The value of § of the figure AAgs.-AnBp. .. BByde~
P \ picted above can be obtained a3 the sum of the areas of .
4 21" the trapezia A A BBy AgA;B,By » - « s Ay1AnBeByy. The
. & i ' area of trapezium AiA{ +4Bj +¢Bi Is glven by:
& (] 4

a5+ Siey
s“l‘klnal 228 = 2a L.
Therciore
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Fig. 1. Scheme of a segment of a spiro~ Hence it follows that
gram. ABy ABy AsBy Apige Bpope A
By represent the Hmits of inspimtion and o “_Sé__u’_%_(n.i-e. P ...+¢»._,) P
expiration: 2, 345 2y, 2n-q the values ol ths .
depth of resplration; n+1 the total num-
Ler of respiratory eycles; 7 the distance The right-hand side of equation (2) differs only stight-
between the first and {ast inspirations ly from the sampling mean value fagm)
glong the horizontal axis; aj the depth of

: ] P i
an individual respiration. Cum = g o e €. 2%

Ia fact we can estimate the difference between asm and 25, By substituling In (2) and {2%), afler
transformaticn we obiain:

-3 + a,) —Za --...--23:5- ]
Oy — Qs (n 2o azr: ia 1}3) . @

It follows from cquation (2} that the differcnce botween agm and am, with a high level of probability,
can be taken asg closs to O; furthermera,

(1= 1)l 4+ 0n) + 20 + ...+ B3ay ""’““*m%‘*"“’ f5m
B — i< (a4 b = TG T +E3F

Tor high values of n, the first term of the last Inequalily can be disvegarded; 1u any ~2g8s
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go that the absolule valua of the differanes g5 ~2m ¢an ks estimated by means of the Incqualit
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if, therefore, n 250, the roughest overestimale can hardly excesd 2%. For practienl considsrations,
for caleulating the 5,&mg>i§ng mean vaize I is essen ”:ﬁ that B=30; even in thesase n=2370, however, 129
error dees not gxeced 5%
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