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Breathlessness or dyspnea is an important clinical symptom of various
respiratory diseases.  In general, dyspnea on exertion progresses with
advancing age.  Therefore, it is Important to assess dyspnea using easy
methods, particularly in elderly patients.  Oxygen cost diagram (OCD) is
one of the methods for the assessment of dyspnea on exertion in a
semiquantitative way, although the factors influencing changes in the OCD
still remain to be clarified.  In this study, we undertook to measure the OCD
simultaneously with lung function testing and measurement of arterial bloed
gases in healthy elderly subjects to study the factor(s) which contribute to
changes in the OCD.  The total number of subjects studied was 818,
consisting of 355 men and 463 women, with a mean age of 76.4 years.  The
mean forced expiratory volume in one second (FEV1.0) declined with
advancing age, and in smokers, including both ex- and corrent smokers,
the decline was more significant than that in nonsmokers.  The OCD also
revealed a linear decline with advancing age for all the subjects.  The factors
which caused a reduction in the oxygen cost were as follows: advancing age
and reduction in vital capacity, FEV1.0 and maximal voluntary ventilation
(MVV). Then, the odds ratio of factors influencing a change in the OCD
was calculated.  While the odds ratio of an oxygen cost of less than grade
seven was determined to be 1 inmen, the odds ratio in women was calculated
tobe 1.42.  Similarly, the odds ratio increased in parallel with reducing
MVYV; it was determined that 40~80 J/min of MVV corresponded to an odds
ratioof 3, and a MVYV of less than 40 }/min to an odds ratio of 14, when the
odds ratio for a MVV of over 80 [/min was considered tobe 1. The odds ratio
increased with advancing age; when the value in 65~69 year olds was
considered as 1, the odds ratios in the 85~89 year and 90~94 year age groups
were approximately 6 and 8, respectively.  From these results, we

conclude that OCD is a useful method to evaluate dyspnea semiquantitatively in
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elderly subjects, and that both minute ventilatory volume and age are closely

related with changes in the OCD.
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Legends
Fig 1:  Comparison of FEV1.0 among men
and women according to smoking habits.
Changes with age of FEV1.0 among three groups
according to smoking status, namely
nonsmokers, ex-smokers and current smokers
and sex are compared. FEV1.0 linearly
declined with advanced aging.  Within the
same gender group, a tendency for nonsmokers
to have higher FEV1.0 than the other two groups,
namely of current and ex-smokers was noted.
After the age of approximately 80 yr in both
current and ex-smokers in both sexes the FEV1.0
declined linearly, but this was not the case in
nonsmokers in whom the FEV1.0 slightly
increased after the age of 80 yr.
Fig 2:  Change in the pattern of the oxygen
cost diagram and FEV1.0 corrected for body
height with age between men and women who
were nonsmokers.

Both oxygen cost diagram and FEV1.0
corrected for body height declined with

advancing age with paralle] with each other.
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Table 1.  Age distribution of all subjects
Age Group, yr Men Women
65-69 55 83
70-74 88 117
75-79 88 108
80-84 77 94
85-89 37 50
90-94 10 11
Total 355 463
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Table 2.

Classification of subjects according to smoking habits and age.

Age group 65-69  70-74  75-79  80-84 85> Total
men 2 7 13 7 3 37
Never
women 63 91 88 78 55 375
men 30 49 41 51 26 197
Ex-
women 7 13 13 9 3 45
men 23 32 34 19 13 121
Current
women i3 13 7 7 3 43
Total 138 205 196 171 108 818
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Table 3.  Demographics of all subjects (Mean:tSE)
Gender Men Women
Age yT 76.5+0.35 76.3+0.31
Height cm 159.7+0.03 146.7%£0.03
Arm span cm 166.3+0.04 153.0+0.04
Weight kg 5511005 48.0+0.05
BMI kg/m? 21.6+0.17 22.3+0.20

31



Table 4. Factors influence to OCD.

All subjects Men Women

Gender NS

Age R=-0.254 P<(.0001 R=-0.211 P<0.0001 R=-0.288 P<0.0001
Smoking habits NS NS NS
BMI NS NS NS
V(C R=0.333 p<0.0001 R=0.420 p<0.0001 R=(.343 p<0.0001
FvC R=0.361 p<0.0001 R=0.429 p<0.0001 R=0.382 p<0.0001
FEV,, R=0.317 p<0.0001 R=0.354 p<0.0001 R=0.316 p<0.0001
MVV R=0.408 p<0.0001 R=0.447 p<0.0001 R=0.409 p<0.0001
pH R=-0.078 P=0.0287 NS R=-0.101 P=0.0322
Pa0, NS NS NS
PaCO, NS NS NS

Abbreviations:

NS = not significant difference

BMI = body mass index

VC = vital capapcity

FVC = functicnal vita] capacity

MVV = masimum voluntary ventilation
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Table 5.

Odd ratios by gender,

ventilatory capability and age change of OCD.

Odds ratio 95% CI
Gender
men 1
WOMmER 1.42 (1.05-1.90) P<0.02
Smoking habitg
Never 1
0.80 (0.57-1.12)
Current 0.78 (0.53-1.15)
MVV>80 1
40<MVV<80 3.27 (1.94-7.15) P<0.0001
40>MVV 13.83 (6.96-27.37) P<0.0001
Age
65-69 1
70-74 1.39 (0.82-2.36) P=0.21, NS
75-79 1.94 (1.16-3.26)  P<0.01
80-84 3.36 (2.00-5.65) P<0.0001
85-89 5.55 (3.06-10.10) P<0.0001
90-94 8.22 {3.02-22.3) P<0.0001
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Fig 1. Comparison of FEV,, among men and women according to smoking habits (mean=+ SE)
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Fig 2.  Change in the pattern of the oxygen cost diagram and FEV, , with aging.

OCD=oxygen cost diagram
BH=body height
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REREFD SR o/, LD, B#icMD COPD TIIEEXH
BLOOSBHBENEC DTV ERERLE.

F-T— N BEBE. SR, SHEEERRR SETEL. S5E

A. BFREHRM

FHEBERERE, SCcBERE
GHITLIEETH D, E-RBED ADL K
TZEZL. BRELEEQOLZETIRSE
HWTHHD, HE. BEOHFRBREBEC

MUTROMICATOA REEKS LAHR.

BHBEDESHIZINEIHMENRALNSD D &
BEEEZ-TWE MY, LrLEREOH
EMEMREBETLTLBRONICATOT
REDQHEEZITTWRWEER WL P55
EHICBT2ERREOERIITHTH 5,
ZITHAEMKTREHRELEOREEMKE
BT EHEREOSHOEEL, BIEHE
HRBRLAEXWE TR T2 EHBESG
DEBRBRDDIDEDIMENIAICEAL. B
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B. BIANMEHE
REABHENEE L & —REBRIER S
T, BRCEOBATOS REOHREEZ
TR 65 R EA b D 2 18 B 28 i 4
& (COPD) 1741, [EXM S (BA) 17 #,
FraaflzxdE i L. oM SERMICH
L informed consent 237212, dual energy
x-ray absorptometry (DEXA) {£1C X % BEH:
(L2-4) BLU2EEEFEQONEETH &
V. BEEZBMER XU EHE BEEICEL
THEFERAESHE S OHE (%young adult
mean), F#h, M, KEZERIVE@EEE
DEBEEMNS DREE (Z-score) THRLUAZ.



FIH Y — 7 — ORI R 2 N R IR
BRIR &7V, MK 25-hydroxivitamin D, I %
intact PTH. Ifit & osteocalcin, R
deoxypyridinoline QD HE 2T H7z, BHEODE
16 R B OV B RE 7 BRI L 6 43 T AT E B

(6MD), HEHFDBESHEANMEY &5
basic ADL (BADL). instrumental ADL

(IADL) iZ&o/e, INSOEBIZEL
unpaired t-test IZ K ) COPD. BA @ 2 8T
el., BHREOCESHOERIZDOERHAL
2.

C. IR
1) EHFOBE (Table.1)
RNEHAREBEOZET. EHIIFEMAICE
ZEDRMo. COPD Z&f i REREE
LT, BARB2RAINEREETH >,
COPD i3 BA IZH L FEVio, FEVio% (FHl
) OFEDMET (&% p<0.01, p<0.05) 7%
oo/, LML, 6MD, IADL. BADL
WRENRL. MEMTEEES. ADLIZ
FEEED SN RWEEZI SN,
2) EEFHEE (Table.2)

COPD & BA iZ . L % ideal body weight
(%IBW). body mass index (BMI) ODHE
IRET %30 (%4 p<0.02, p<0.05), /=
HEOETEANEA SN,
3) MART O FEDOMERE (Table 3)
BA THH2FXRAATOA FEEMERHL T
Wiz, fli5. COPD T 17 #l 14 H A ZK
FlZEMEHALTWE, BA TRAHMIZENWHE
mAs, EMHBRIEZWEMSEA SN
BEFTERRRED LN,
4) BEEOLR (Table.4, Figure.1)

COPD RBAICHLEHBLIUVL2FEEE
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EOBBRMBETARBD SN (p<0.01), B
HEEEEZER. £ KE2ERI TR
HEDEEEN S DRETHRLE Z-score TH
9 &, COPD Ti BAIZHAT Z-score DH
BOERTZRDZ, BHEHENEERAL
BEO 10%AETHNTERERE 28
NaY, CORBIIVEHEBESZHEN
FZIEGE BA T 17 FH 2 4] (11.8%) TH
D7z, COPD T 17 i 8 B (47.1%) M E&
HBELSH I, BHEEOAGMHEREIT
COPD THRIZHBETH -2 (p<0.05).
5) BT A—F—OHK (Table.5)
COPD BLUBATHREN I A—F—IiX
EZRFH N, T,
6) COPD fEHICBIT 5 BBR/INT A—F—
LEEELOEE

EFHREOCETHRD 5N/ COPD BHED
BEHEEECRER5A5HTORNZTH
7o

BEHRVC2GEEEEELBMI EFEARE
OMEEED R (Figure.2). —F. 1 9&,
FEVien (FHIE). BMAXF O REORE
AE. TADL, Brinkmann index iZ3 3% B
HEEEEOMBIRMo /. #8- T, COPD
KBT2BEEOE FREBREERBLT
SRl RE E N,

D. #%

BEEM DR OBMETFERBKETIE
ADLETH QOL X T2 B KERERT
B3, TaHHELE COPD TidERIZEH
EEHEHRNAZDON, BOWBRAFTOA RE
OREVCOHBHFTHL I EP@REIN
T3 9, ARRTREROAF O REOH
250 TWRWEE, PHEDEBRTE



