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A Clnical Study of the Usefulness of Assessing Dyspnea in Healthy Elderly Subjects
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?Pulmonary Division, Tokyo Metropolitan Geriatric Hospital, Tokyo, Japan

Abstract

Dyspnea is a major clinical symptom of various respiratory diseases. However, no objective as-
sessment of dyspnea on exertionl DOELN elderly subjects has been established yet. Furthermore,
the factors which may influence DOE in healthy elderly subjects have not yet been precisely elu-
cidated. An oxygen cost diagram[J OCD[ which was originally developed by McGavinO 19780 is
one of the methods of assessing dyspnea on exertion in a semi-quantitative way, although it is still
uncertain which factorO s might influence the changes in OCD values. The present study was,
therefore, undertaken to study; 100 whether OCD values are useful for the assessment of DOE in
elderly subjects, and 200 the possible factorsd s[0 which might contribute to changes in OCD val-
ues in these patients.

The total number of subjects which were enrolled in the present study was 818, consisting of
355 men and 463 women, whose mean age was 76.4 years old, was studied. Spirometry, arterial
blood gases and OCD values were measured on the same day. The OCD value and FEV,, de-
clined linearly with advanced aging. It was found that the factors which significantly reduce OCD
values were as follows: aging, vital capacity, FEV,, and maximal voluntary ventilationd MVvVQO
The odd ratio which contributes to changes in OCD values was calculated. It appeared that there
was a gender difference: when the odd ratio of OCD values of less than 70 was taken as 1 in the
men, the odd ratio in women was calculated as 1.42. The odd ratio increased with advancing age;
when the value in the 650 69 year-old group was 1, the odd ratios in the 850 89 year-old and 9000
94 year-old groups were in approximately 6 and 8, respectively. Similarly, the odd ratio increased
parallel with reduction in MVVV.

From these results, we conclude that the OCD value is reliable, simple and the best method of
evaluating dyspnea in elderly subjects semi-quantitively, and both the minute ventilatory volume
and age are closely related with changes in OCD valuesO J Nippon Med Sch 20010 68: 246—2520

Key words: healthy elderly subjects, assessment of dyspnea, oxygen cost diagram, lung function tests,
arterial blood gas
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Fig.1 Oxygen cost diagram of Japanese version.
Original diagram which was developed by
McGavin] 19780was translated into Japanese.
A question of "bed making" is changed into
laying out the bedding in Japanese version.
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Table 10 Age distribution, demographics and smoking habit of all subjects] Mean + SEUO

Age |Total Gender Body height Arm span Body weigh Body mass Smoking habits
group | no. ratio OcmO OcmO O kgO indexl kg/m?0 never- ex- current

MO55 1627+ 0.68 169.0+ 0.73 60.7+ 115 229+ 037 2 30 23
65—69 | 138 u o

W83 1503+ 058 1551+ 0.73 514+ 1.03 227+ 042 63 7 13

MO 88 1615+ 0.64 166.8 + 0.81 557+ 0.97 213+ 034 7 49 32
70—74| 205 o o o

W 117 1492+ 056 1548+ 1.00 507+ 0.74 228+ 031 91 13 13

MO 88 1594 + 0.69 166.0+ 0.84 546+ 1.02 215+ 0.38 13 41 34
75—79 | 196 o o

W 108 1458+ 053 1510+ 094 483+ 124 227+ 059 88 13 7

MO 77 1574+ 0.72 1651+ 0.80 531+ 0.85 214+ 033 7 51 19
80—84 | 171 o o

WG 94 1438z% 0.67 1519+ 073 442 + 090 214+ 042 78 9 7

MO37 1561+ 082 1646+ 121 515+ 1.26 211+ 050 6 20 11
85—89 | 87 : :

WO50 1431+ 094 1520+ 095 440+ 112 214+ 042 45 3 2

MO 10 1598+ 155 166.4 + 1.46 528+ 246 206+ 0.82 2 6 2
90—94 21 o o

WO11 1432+ 126 1521+ 156 407+ 1.36 199+ 0.68 10 0 1

M 355 1597+ 033 166.3+ 0.39 551+ 048 216+ 017 37 197 121
Total | 818 o o o

W 463 146.7% 0.30 1530+ 041 480+ 047 223+ 0.20 375 45 43

Or‘r’]fa;ﬁ” 1523+ 032 1588+ 037 511+ 036 220+ 014 412 242 164

“p0O 0010° pO 0.05
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Fig.2 Comparisons of FEVi,, among men and
women according to smoking habits.
Changes of FEVi, by aging among three
groups according to smoking status, never, ex-
and current smokers between men and
women are compared. FEV, linearly declined
with advanced aging. In the same gender
group, there is a trend that never smokers
showed larger FEVy, than other two groups of
ever smokers. After age of approximately 80
yr in the groups of current- and ex-smokers of
both men and women still declined linearly,
however, this was not the case in the never
smokers which showed that their FEVi,
slightly increased after the age of 80 yr com-
pared with that of less than 80 yr. Asterisk
0O 0O D indicate a significant difference between
two groups connecting thin lines.
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Fig.3 Comparison of changing patterns by aging on

values of oxygen cost diagram and FEVi, cor-
rected by body height between men and
women of never smokers.
Both oxygen cost diagram and the corrected
FEV1, declined parallel with advanced aging.
Asterisk( O 0 indicate a significant difference
between two groups connecting thin lines.
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Table 20 Factors positively influence to change of oxygen diagram calculated by an univariate analysis

All subjects Men Women
coggtc(;?nt p-value Co?gf;m p-value colggf(;?nt p-value
Age RODO 0254 p O 0.0001 RODO 0211 p O 0.0001 RO O 0288 p O 0.0001
Smoking habits NS NS NS
BMI NS NS NS
VC RO 0333 p O 0.0001 RO 0420 p O 0.0001 RO 0343 p O 0.0001
FVvC RO 0361 p O 0.0001 RO 0429 p O 0.0001 RO 0382 p O 0.0001
FEV1o RO 0317 p O 0.0001 RO 0354 p O 0.0001 RO 0316 p O 0.0001
MVV RO 0408 p O 0.0001 RO 0447 p O 0.0001 RO 0409 p O 0.0001
pH RODO 0078 p O 0.030 NS RODO 0101 p O 0.050
PaO. NS NS NS
PaCO:; NS NS NS

Abbreviations :

NS O not significant differenceld BMI 0 body mass index[d VC O vital capacity(d FVC O forced vital capacityd
FEV1, O forced expiratory volume.lsec MVV O maximum voluntary ventilation
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Table 30 Odd ratios to change of oxygen cost diagram by gender difference, smoking habits, maximal

ventilatory value and age by multivariate analysis
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No. of patients
Odds ratio 95% ClI
ocbQd 70 ocbQd 70

Gender :

men 248 107 1

women 287 176 142 [01.05—1.900 p O 0.020
Smoking habits :

Never smoker 259 153 1

Ex-smoker 164 78 0.80 go57—1.120 NS

Current smoker 112 52 0.78 [0053—1.150 NS
Ventilatory capability :

MVV O 80 100 11 1

400 Mvv O 80 349 143 3.27 0194—7.150 p O 0.0001

400 MvV 79 120 13.83 06.96—27.370 p O 0.0001
Age:

65—69 11 27 1

70—74 153 52 1.39 0 0.82—2.360 NS

75—79 133 63 194 0116—3.2600 p O 0010

80—84 94 7 3.36 0 2.00—5.650 p O 0.0001

85—89 37 50 5.55 0 3.06—10.100 p O 0.0001

90—94 7 14 8.22 03.02—22.30 p O 0.0001
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