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M¥uch work has been done with the measurement of vital capacity
with the spirometer, but this instrument has been on the whole, too
clumey to have wide clinieal application. Furthermore its use with
children is limited because full cooperat ion is required. The Bennett
Respiratory Ventilation Meter has the advantages of being easy to
handle and of net requiring the cooperation of the child. In this
survey we hope to establish the average vital capacity and tidal air
of children of all sizes and to compare these results with those that
might be expected by spirometry. These measurements were taken on
two hundred and ninety children entering the Children's Memorial
Hospital during August and part of September of 1951. It is antici~
pated that this instrument may be of value in bulbar poliomyelitis,
anl since respiratory infections and fever are often seen in this
disease, an estimate of the effect of these on vital capacity and tidal
air is included. Finally, we have reviewed respiratory measurements
in ten cases of bulbar poliomyelitis in an effort to evaluate the use

of the instrument in this disease,

Most measurements of respiration have been taken with wvarious
spirometers and have been estimmtes of vital capacity. Christie(l)
and Hutchinson (2) describe vital capacity as the greatest expiration
after meximum inspiration, the compl emental air as that inspired from
mid-position, the residual air as the amount rameining after fullest
expiration 4 the functional residual as the amount remeining after a
normel expiration, and the tidal air as the amount exchanged in quiet

breathing. Mills (3) studied expiration and inspiration and concluded
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that inspiration was more variable, but that there was no objective
evidence that more air is expired than taken in,

In the study of vital capacity wvarious types of instruments
have been used. Smith (4) prepared an apparatus for infants whidh
consists of a rigid container with a water manometer connected to
a face mask. The mask is placed over the face at the end of a full
inspiration. Deming and Washburn (5) prepared an airtight chamber
with a float type spirometer., The child was placed in the chamber with
the head out and the neck closed with an airtight collar. The excursion
of the child's chest caused displacement of air in the chamber. Deming
and Hanner (6) used this on eighteen infants from one to eleven days
of age and got a wvital capacity of 121-181 cc. Donald and Christie(7)
used a Benedict spirometer in which there is a rubber bag containing
gas to be inspired. Thsey state that inertia causes a measurable, but
constant error. Edwarde and Wilson (8) measured children from six to
sixteen years using various spirometers, The calibration was checked
by checking water displacement with a Bohr meter. Of the various
spirometers the 'Standard' made by Narragansett Machine Co. gave lower
readings than the Gad-Krogh or Sanborn types by about 10%. A dry
spirometer made by Upjohn gives readings lower by 11.6%. Metheny (9)
found that temperature, resistence of the tube, and atmospheric press=-
ure have little effect on vital capacity, but that difference in press-
ure ing#ide and outside mey affect it. Reduction in volume due to the

force necessary to ‘overcome this inertia will become larger as the
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vital capacity decreases, In working with small children she used a
bell with a smaller diemeter 80 it would rise higher and the results
would be more apparent to the children. Another method, that of
measuring volume by the ratio of gases wes used by VanSlyke and Binger(1lG;.
Mills (3) studied the reliability of vital capacity and found
that there is a significant increase in two series several wseks apart.
Emerson and Green (11) felt that the determination of vital capacity
in children below the age of seven was unreliable. Both Metheny (9)
and Jersild (12) found the most improvement with prectise occured
within the first six trials, Metheny (9) found that the variation with
time of day was no greater than on different days.
Various attempts have been malle to correlate body measurements
with vital capacity. The earliest attempts were those mede by Dreyer(13,
who correlated vital capacity with weight, height, stem length, chest

circumference, and surface area and found the latter to be most

.72 .72
accurate. Since 'Wt. = K and W, = K, this latter is the
So .Ao 2@5.
formla he used with K = .69. Surface area may be found with the

formla A = Wt.'425 th..?ZSx 71.84, according to Dubois and Dubois,

Stewart (14) applied this formula to children and found that the value
of K varied from .955 at 40# to .70l at 140 for boys and from 1.089

at 40f# to .850 at 90# for girls. He established regressive equations
based on the formla y - ax # b where y = vital capacity and a = ht.

in emy x is a given factor., He found that vital capacity increases with
the growth curve. For boys it increases steadily from four to ten years,

accelerates from twelve to fourteen, and increeses less rapidly from
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fifteen to nineteen. Far girls it increases rapidly from four to
8ix, more slowly from seven to ten, is accelerated from eleven to
thirtcen and then slows down. Edwards and Wilson (8) point out the
possibility that conditions altering vital capacity for long periods
mey also alter surface area. They suggest that different methods of
calculating surface area mry give different resultsjy results are
lower with the Benedict Talbot method. West (15) found that using
Dreyer's formula, the number Baving a vital capacity within 10% of
normel were only 2% less than when the formula of Dubois and Dubois
was used, FEdwerds and Wilson (8) found most variation in correlation
of surface area with body weight, especially in children weighing
over 40 kg. There is a close correlation between height and suriqce
area with more divergence in larger subjects. Various authors have
correlated vital capacity with different measurements. Estimates
based on weight have been made by Dreyer and Hanson (16), Stewart{l4):who
presented the regressive equations, Myers (17), Turner for adults (18),
and Kelly (19) who stated that for boys vital capacity (cu. in.) =
1.8208 (wt. in #) x 1,004855, and for girls V.Ce(cu. in.) = 7.1947
(wt. in #) x .6564. Estimates based on sitting height were made by
Dreyer and Hanson (16), Roberts and Crabtree (20), and Stewart (14).
Estimates based on chest circumference were made by Dreyer and
Haneon(1l6) . Estimates based on surface area were made by Edwards and
Wilson (21) with an average for boys of 1.90 1/sg.m. and for girls

1,84 1/sq. m. Kelly (19) stated that V.C. (cu. in.) = 108.10 S.A,151601



Estimetes based on height have been made by Hastings (22), Myers (17},
Kelly (19), Turner (18), Stewart{23), Hutchinson (2), who stated that
for every inch from five to six feet, eight cubic inches of air

were breathed, Roberts and Crabtree (20), who stated that from six

to eighteen years each five cm = 139cc increase up to 140cm height
for girls; above 140 cm, each 5 cm equal an increase of 194cc, and
for boys up to 150 cm, each 5 cm is an increase of 167 cc; above 150 cm
it is 386 ccy and Lemon and Moerch (24) who stated that vital capa-

c ity for males was height x 25 and for femmles, height x 20. Estimates
on more than one variable have been maiie by Stewert and Sheets (25)
using age and height, Stewart (14) using sex, age, sitting height ,
and height, Baldwin (26) using age and height, and Kelly (1Y) using
age, height, and weight. Metheny (9) extended the age of children
down to three years and found the highest correlation of vital
capecity to be with height. She took the results of various studies
and compared the actual means with the theoretical value calculated

by various formmlae. There was great variation, but the most accur=~
ate were Kelly's (19) height formula and Stewart's (14) height form=
ulas The others have higher values than those observed. Since none
were accurate for preschool children, she prepared tables from the
formlae: for boys V.Ce(cu. in.) = 1.4331 x ht. in cm. # 3.8133 x

age - 111.3903; ¥or girls V.C. = 1.,1023 x ht. in cm. £ 4.7294 x

age - 84,9755; age was counted to the nearest half year. She de-~

vised the Breathing Capacity Quotient which equals actual B.C. x 100
expected B.C.

5.
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The range was 70-141 with a standard deviation of 13.4..Metheny (27)
comments that in her observation there is a greater difference in
vital capacity betweem the sexes than can be accounted for by a
difference in heighte

Various fadrs have been said to alter vital capacity.
Keltreider et. al (28) report that in adults the vital capacity is
decreased by 4.4% in the recumbent position, Gross (29) lists poss~
ible factors as pulmonary, cardiac, insufficient muscle strength,
and psychological. Wilson and Edwards (30) found no difference
between public and private schools reflecting economic groups; they
found a lower vital capacity in children who are overweight, and
a lower vital capacity in Negro children. They list various dis-
eases affecting it: tracheobronchisl adenopathy, acute bronchibis,
bronchial asthme, emphyseme, pleurisy with effusion, lobar pneumonia,
pulmonary T.B., and organic heart disease. Plum and Whedon (31)
report the use of spirometry in adult convalescent poliomyelitis,
Using the Senborn closed circuit recording spirometer they found that
when the vital capacity reached 800-1000 cc, a respirator was needed.
In convalescence when it waes 600 cc at rest, they could stay out o £
a respirator all day, and when it reached 800 cc, no more help was
needed,

The meter used in this study is about six inches in diameter,
and is marked off in 50 cc units, ohe revolution of the hand being

one liter., It has a one-way wvalve for exhaled air so that only
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inhaled air comes through the meter and is measured. The meter is
connected by rubber tubing %o a mask., It was found thet the mask
supplied by the manufacturer was too large for meny of the smaller
children, so the pneophore mask was substituted with all of them.
The height of each child was measured. This is not only the simple
est to get, but, according to Metheny (9), also gives the most acc-
urate correlat ion with vital capacity. The children were tested
while lying down since the mmsk is easiest to apply in that pos-
ition. An attempt was made to get the cooperation of each child.
They were instructed to first breathe gquietiy,then take a deep
breath, several trials being given, The highest value was taken as
the wvital capacity, while the lowest figure for tidal air wes used
because there was a tendency to breathe more deeply with the mask
covering the face. A few children were unable to get the idea of
breathing deeply; in these cases they were allowed to breathe
quietly for some time, and almost invariably they would eventually
breathe deeply because the mask tended to give a smothery feeling.
The children under three usually fought and cried, in the process
of which they took a deep breath which was eonsidered to be their
vital eapacity. Measurements were taken of infants under three
months, but the mask was too large and the volume of air was
usually under 50 cc, the smallest unit on the dial, so that an
accurate dstermination is impossible with this instrument. However,

the rough estimete that was obtained revealed lower values than those



of Deming and Hanner (6). Because of the report of Wilson and
Edwards (30) that Negro children temd to have a lower vital capa=-
city, this study includes only white children,

To compare the results of this study with those expected by
spirometry, the Breathing @apacity Quotient suggested by Metheny (9)
is utilized. The expected vital capacity is caleculated for each
child according to Stewart's regressive equations (see above) for
children above five, and according to Metheny's special formula
for preschool children (see above) from three to five years. Since
there has been no spirometry done on children under thres, it is
impossible to meke the comparison, A child was considered to have
a fever if it was 100 degrees by rectum. Since there was found te
be no significant difference in respiration with fever, this group
is combined with the non-fever group in those groups in which there
were not enough cases of each. No attempt was mnde to distinguish
between upper and lower respiratory diseases,

The symbols and formilae used in the following tables are
given below.

'No.' refers to the number the child was given in this study.

VeC, is wital capacity.

T. A. is tidal air,

B¢ C. Q. is breathing capacity quotient.

S. D. is standard deviation. S. De = ZEEE where x is the

N
deviations from arithmetic mean; N is number of cases.

8.



S5°E. is standard error for small sarples.
S,Es = S. D. x a factor representing 3 S.D.
= pme_—

. N-
Significant 5ifference between two means:

2
/'s.n.l 4 S.D.2 x3 - a; Mean) - Mean, = b. If 'b' is
/ N N

larger than 'a', the difference is significant.

19-23 in.
40-56 cm. Males Females
No. V. C. T.A. No. v.C. ToAs
6 70 40 4 50 15
18 60 10 11 50 15
26 40 15 27 40 20
47 50 20 31 125 20
64 100 30 35 150 15
74 60 15 56 75 25
80 125 25 161 © 50 10
91 100 50 171 75
95 50 10 211 150 30
96 _ 60 10 218 40 10

116 65 25

172 40 15

216 50 10

235 35 10

252 40 10

“Mean 63 19 Mean 80 17
S.D. ¥25 £12 S.De 442 £6

S.Ee £20 p SeE. F44 Z6



57F=85 em.

No.

20

32
36
39
41
63
72
82
93
103
110
112
119
154
169
173
187

230

Hales
V.C.
300
125
350
175
200
100
250
350
200
300
450
400
150
350
500
300
300
250
200
300

200

T.A.
100
7S

25

30
100
100

75

75
100
150

50
150
150

75

50

50
50

100

No.
52
67

101
115
139
153
170
184
215
233
236
249

282
289

Females

v.c.
120

100

250

175

200

250

200

200

200

100

200

200

200

‘15

10,

T.A.

25

50

100

100
10
30
30
25

100

33



24-34 in,
57=-85 cnm.

No.
234
254
256
Mean
SeD.

S.E.

23

65
81
83
128
150
154
122
Mean
S.D.

S5.E,

No.

Mean
S.D.

S.E.

Respiratory Infections

Males
v.C. T.A.
150 25
250 100
250 50
266 77
499 438
£59 Z22
200 50
250 50
150 75
250 50
500 150
400 50
150 50
300 50
150 20
261 64
A115 #31

142 £36

44
97
98
225

R4

Too few,

Females

v.c.'

176
#53
%

200
400
350
200

350

11.

Tehe

47
£31
Z28

50
100
100

50

100
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35-46 in.
86=115 cm.
Mnles Females
No. v.C. T.A.  BCQ. No.. V.C. T.A. B.C.Q.
251 442 100 56
255 300 75 36
257 650 200 73
260 500 100 82
265 300 100 54
270 300 150 34
276 400 100 69
280 300 100 45
9% 350 100 43
Mean 415 112 58 Mean 426 98 64
S.D. Al12 3 {2 S.D. #153 £49 #31
s.E.  #88 227 A1 S.E. #96 431 419
Fever
9 600 150 136 10 300 50 41
12 450 250 42 38 500 150 117
37 500 100 76 46 400 100 94
60 350 75 34 49 400 75 36
109 400 150 46 51 650 150 68
182 300 70 600 150 74
183 400 150 49 0 500 200 95

198 600 100 56 147 600 200 50
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35-46 in.
86-115 cm.
Fever
Males Females

No. V.C. T.A. B.£.Q. No. v.C. T.A. B.C.Q.
199 300 100 25 190 500 150 47
287 600 100. 51 193 250 100 41

269 500 200 48
286 430 100 39
Mean 450 130 57 Mean 470 135 62
S.Ds  £114 450 431 S.De  #114 48  f26
S.E.  £128 66 736 S.E. f105 f6 £
Respiratory Infections

19 200 50 30 77 300 100 57

22 350 40 158 300 50 63

43 350 75 52 165 250 100 63
140 300 150 59 210 300 100 68
156 300 100 232 350 100 46
208 400 100 90 237 500 100 81
224 250 100 30 266 400 50 37
228 350 150 51 271 300 _50 73
24 200 =6} 31
Mean 311 90 49 Mean 337 81 59

S.D. £ 67 /89 £19 S.D. £74 {4 A1
s.E. 280 247 426 s.E.  Jes 43 Aa
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46-56 in.
116-140 cm.
Males Females
No. v.C. T.A. B.C.Q. No. V.C. T.A. B.C.Q.
15 1150 400 68 5 700 300 50
16 525 110 4y 42 100 200 55
24 650 150 50 85 1200 300 73
50 750 130 37 94 950 150 67
87 800 250 55 106 550 150 30
126 650 150 31 107 800 250 65
127 900 200 43 111 600 300 32
144 1100 400 59 124 1000 200 71
146 650 250 34 131 1200 200 73
149 650 150 46 132 100
151 800 150 43 138 500 100 37
152 1050 250 68 143 500 150 40
155 600 150 33 148 700 150 48
162 ‘100 100 36 181 1000 150 70
163 450 150 3 185 1300 350 68
166 1300 400 85 194 850 200 61
177 600 150 47 222 800 150 45
189 700 150 42 239 500 100 36
191 1300 300 74 245 900 250 a7
197 750 200 41 258 600 200 53

247 800 150 59 262 700 150 50



16.

46=56 in,
116-140 cm.
Males Femles

No. V.C. T.A. B.C«Q. No, V.C. T.A. B.C.Q.

248 800 250 39 267 '700 100 59

212 700 300 41 268 700 200 62

290 600 150 35 275 550 200 41
277 700 250 40
288 '100 150 57
291 700 130 30

Mean 790 210 48 Mean 773 191 53

S.De  £226 490 14 S.D. Z218 67 A3
S.E. Z131 Z53 #8 S.E. Z121 £36 27

Fever
1 1500 350 77 3 1700 100 50
59 1000 350 72 34 600 60 35
62 450 100 21 122 450 100 35
100 700 150 44 279 600 150 45
104 800 250 55
123 1750 400 94
167 1150 150 75
195 950 250 65
Mean 1037 250 63 Too Pew
S.D.  #£398 £103 Z21

S.E.  £523 #4136 A28
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56/ =67 in.
141-165 cm.
Males Females

No. V.C. Tehe B.C.Q. No.  V.C. T.A.  B.C.Q.
21 1500 500 49 5% 600 250 28
53 1200 300 34 105 1700 250 84
61 800 150 29 108 750 300 32
66 1500 500 65 125 1050 400 45
71 1050 200 a7 136 1650 150 74
86 1400 300 59 176 1200 250 48
92 800 200 33 186 1400 500 55
113 1150 350 50 217 1250 300 48
133 1400 250 48 243 1500 250

134 1950 400 75

141 1000 450 28

142 400 100 17

145 850 300 28

157 1400 200 61

159 1350 400 62

160 2000 150 86

188 1300 150 51

196 1650 200 69

206 1500 200 54

209 750 200 33

1150 300
Mean 1242 276 49 Mean 1233 294 52

S.D. 43817 116 A7 S.D. As3 fo5 A

S.E.  F24 e £11 S.E. /18 (114 Z20



Significant Difference Between Fever and Non-fever Groups

35-46
35-46

46-56

35-46

35-46

46-56

35-46

35-46

46-56

24-34
35-46

35-46

24-34

35-46

35-46

35-46

35-46

Males 143.4
Femeles 140.7
Males 444
Males 57.9
Females 53.1
Meles 122.4
Meles 33
Females 30.3
¥ales 23.7
Significant
Males 129,.9
Males 115.5
Females 97.2
Males 39
Males 48,9
Femmles 41 .4
Mzles 24,6
Females 23.4

Vitel Cepacity

'a'(see above) 'b’

35

44

247

Tidal Air

18

37

40

1

2

15

Vital Capacity

5
104

89

Tidal Air

13

22

19

Significance

Not

Not

Not

Not

Not

Not

Breathing Capacity Quotient

Not

Not

Not

Difference With Regpiratory

Not

Not

Not

Not

Not

Not

Breathing Capacity Quotient

9

5

Not

Not

gignificant
gignificant

gignificant

significant
gignificant

significant

gignificant
gignificant
gignificant

Infections

significant
significant

significant

significant
significant

gignificant

significant

significant

18.



Significant Difference Between Size Groups

19-23
24-34
24-34
35-46
35-46
46-56
46-56

56<6"

19-23
24-34
24-34
35-46
35-46
46-56
46-56

56-67

35-46
46=-56
46-56

56-67

Male

Femele

Male

Female

Male

Femnle

Male

Femele

Male

Female

Male

Femr.le

Male

Female

Male

Femele

Male

Female

Male

Female

63.6

5842
111.9
108.9
167.4
162.6
288,.6

199.5

25.5
27.6
37.8

42.3

50.7
93.9

102.6

Breathing Capacity Quotient

14.7

13.8 .

Vital Capacity

Tidel Air

O‘b'

203

96

149

250

35

436

452

460

58

30

35

51

98

110

66

103

10

11

1

1

Significance
Significant
Significant
Significant
Significant
Significant
Significant
Significant

Significant

Significant
Significant
Not significant
Significant
Significant
Significant
Not significant

Significant

Not significant
Not significant
Not significant

Not signifieent

19,



19-23
24-34
35-46
46-56

56=67

1¢-23
24-34
35-46
46-56

56=-67

35-46
46-56

56-67

Significant Differencc Between Male and Femele

44,4
T4.1
137 .4
188,7

295.8

11.1
354
44,1
63¢9

121.5

23.4
11.4

20

Vital Capacity

lbl

17

90

11

17

9

Tidal Air

2

30

8

19

18

Significance

Not

significant

Significant

Not
Not

Not

Not
Not
Not
Not

Not

significant
significant

significant

significant
significant
significant
significant

significant

Breathing Capacity Quotient

6

5

Not

Not

Not

significant
significest

significant

- 20



Ko.

33

78

114
118

149.

200
201
202
203

204

Cases of Bulbar Poliomyelitis Requiring Respirator

v. c.

750

700

400

100

900

1100

1200

200

T.A,

100
250
100
50
150
250
15
60
100

5

Mean V.C.

1242
790
1242
415
‘790

1233

1242

426

SQD'

£387
4226
£387
A2
£226

4153

£384
£153

Mean T.A.

276
210
216
112
210
294
216
216

98

112

S.D.

£95

£116
449
#53

21.



R

Interpretation of Results

In using the Breathing €apacity Quetient,an actual vital
capacity equal to the theoretieal estimate would give a value of
one hundrede Thus it can be seen that the values obtained with
this instrument are considerably lower than would probablg be
found by spirometry. Metheny (9) states that in similar caicula-
tions using actual measurements by spirometry, the theoretical
values tend to be high, but that Stewart's (14) regressive equations
which are used in this study, are one of the most accurate estimates.
It seems quite likely, since the equatiuns were derived from a
ditferent group of children than used in this study, that this is
a major source of error. Errors of epirometry, such as friction
and difference in pressure inside and outside the bell, which is
mentioned by Metheny (9), would tend to decremse the value rather
than increese it. To have a fair comparison, the same group of
children should be tested on both instruments. It is also possible
that the Bennett Respiratory Ventilation Meter is inaccurate. The

use of inspiration instead of expiration must also be considered
as a source of the different walues., Another possibility is leak-
age of air about the mask. However the same reading may be ob-
tained holding the me.sk loosely as holding it tightly. Further-
more one would expect a lower Breathing @apacity Quotient in the

lower age groups where less cooperation is available. This is not

the case; there is no significant difference between the means



of the Breathing Capacity Quotients of any of the size groupse.
This fact is also evidence against an emotional factor being of
prime importance; one would expect higher Breathing Capacity
Quotients in older, more cooperative age groups, whereas the
actual tendency seems to be toward lower wvalues. The children

in this study were measured lying down, whereas they stand for
spirometry. In adults there is only a 4.4% difference in vital
capacity in the two positions. However, this mist remsin a poss-
ible source of error.

The differences in vital capacity of the size groups were
significant. Two of the differences in tidal air were not, which
suggests that vital capacity is a more walid measurement.

There was no significant difference in any age groups between
those with fewer and those without fever. Thus it is not necessary
to consider this in testing patients with bulbar poliomyelitis.

There we.s likewise no significant difference between those
with respiratory infections and those without. This is contrary
to what might be expected since there are reports that the vital
capacity is lowered under such conditions. This may be explained,

in part at least, by the fact that all types and severity of respira«
tory infections are included. If it were restricted to severe
bronchial asthma, for instance, the results might be different, but
apparently 2n upper respiratory infection is not significant.

The differences between mnle and female were not significant

with the exception of one group, that which includes children



approximately three months to over one year., This is an age of
very rapid growth, which mey exaggerate the difference between
the sexes, the males being larger and having higher vital capa-
cities. It is also possible that the statistics give an inaccurate
picture, although this is one of the larger groups, and would thus
tend to be representative. The overall picture of no difference is
not in agreement with Metheny's(27) worke She states that there is
a greater difference in vital capacity than can be accounted for
by difference in height. She does not say what statistical methods
were useds In our study the males did not consistently have a
larger vital capacity and the differences were not significant.
There were ten cases of bulbar poliomyelitis, the vital capa-
city and tidal air having been taken on entrance to the hospital
or just before going into the respirator. In three cases both
vital capacity and tidal air were decreesed below 1 S.D* In one,
the ~vital capacity only, was d&ecreased and in one it was decreased,
but still within 1 S.Ds In two cases the tidal air, only, was
availableg both were decreased and one below 1 S.D. In one case
the tidal air wes below 1 S.D. while the vital capacity was normal,
In two cases both values were normal. Thus in eight of the ten,
the respiration was measur#bly diminished before the respirator
wes used. There is no indication from these ten cases as to whether
vital capacity or tidal air tends to be most valuable. More work

should be done on this subject. This instrumernt would probtably be



of most value in following individual cases. A consistent decrease
would be more significant than any one value in itself, It could
be invaluable in determining when a patient is ready to be out of
a respirator,
Summary

This paper contains a brief survey of the literature on
spirometry and a description of the methods used in obtaining the
vital capacity and tidal air of two hundred and ninety children.
Tre messurements are grouped according to the height of the child.
Mele and femnle are separated, as well as those with fever, respira-
tory conditions, and bulber poliomyelitis., The measurements are com-
pared with those expected by spirometry for each childe For each
group the standard deviation and standard error are calculated, as
well as the significant difference between groups, fever and non=
fever, mmle and female, and respiratory and non-respiratory conditions.
It was found that:
1. Measurements with the Bennett Respiratory Ventilation Meter are
lower than it is estimated that spirometric measurements would be.
2. Vital capacity is probebly a more welid measurement than tidal air.
3. There is no significant difference between fever amd non-fever
in vatal capacity and tidal ar,.
4. Respiratory infections do not cause a significant difference

in vital capacity and tidal air.



5« There is no dignificant difference between the wital capacity
of mmles amd femnles except in ths 24-34 in. size group, in which
case the males have a higher vital capacity.

6. The Bennett Respiratory Ventilation Meter mey be of great value
in following cases of bulbar poliomyelitis, both in judging when
the patient needs a respirator and when he may be out af one. It
is felt that the norms established in this study may be useful in

determining the amount of respiratory depression,
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