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Characteristics of lung function indexes in smokers with FEV1/FVC=0.7 and its clinical
significance
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Abstract: Background Patients with chronic obstructive pulmonary disease (COPD) may have impaired pulmonary function before
reaching FEV1/FVC<0.7, and the characteristics of impaired pulmonary function are still unclear. There are few relevant studies at
present. Objective To compare the differences of lung function indexes between smokers and non-smokers with FEV1/FVC=0.7,
and explore the characteristics and influencing factors of lung function impairment in smokers with FEVI/FVC=0.7, so as to
provide evidence for early identification of COPD. Methods Totally 388 smokers (smoking index: more than 50) and non-smokers
who underwent pulmonary function examination in our hospital from March 2017 to April 2020 were studied retrospectively
(including 223 males and 165 females). These included patients did not have chronic airway disease and their lung function showed
FEV1/FVC = 0.7. According to age, they were divided into younger than 50 years old group (n=86), 50-70 years old group (n=197)
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and more than 70 years old group (n=105). The pulmonary function indexes of smokers and non-smokers in each group were
compared and analyzed. Statistical analysis was carried out on the influencing factors of each pulmonary function index in this
population. Results In the younger than 50 years old group, the lung function volume indexes FVCpred% and ICpred% of smokers
were significantly lower than those of non-smokers (P=0.041, P=0.043). In the 50-70 years old group, the flow rate indexes
FEVl1pred%, FEV1 / FVC, the volume indexes FVC, FVCpred% and ICpred% of smokers were lower than those of non-smokers
(P<0.05). In the older than 70 years old group, the FVCpred%, FEV 1pred% and IC pred% of smokers were lower than those of non-
smokers (P<0.05). Nine linear regression analyses were performed on the smokers population with lung function indexes as
dependent variables and gender, age and smoking index as independent variables. The results showed that the influencing factors of
FVC included gender (B=-0.756, 95% CI:-1.079 to -0.432), age (B=-0.032, 95% CI: -0.040 to -0.025) and smoking index (B=-0.001,
95% CI: -0.001 to 0.000); the influencing factors of FEV1 included gender (B=-0.586, 95% CI: -0.840 to -0.333), age (B=-0.028,
95% CI: -0.034 to -0.022) and smoking index (B=-0.001, 95% CI: -0.001 to 0.000); The influencing factors of IC included gender
(B=-0.530, 95% CI: -0.814 to -0.247), age (B=-0.018, 95% CI. -0.025 to -0.011) and smoking index (B=-0.001, 95% CI: -0.001 to
0.000). Among the lung function indexes, FVC pred% (B=-0.027, 95% CI:-0.034 to -0.020), FEV1 pred% (B=-0.028, 95% CI:
-0.034 to -0.022) and IC pred% (B=-0.033, 95%CI: -0.041 to -0.025) were affected only by smoking index. RV was only affected by
age (B=0.013, 95%CI: 0.003 to 0.024), while FEV1/FVC and RV pred% was almost not affected by gender, age or smoking index.
Conclusion Among smokers with FEV1/FVC = 0.7, the impairment of smoking to lung function can be found in all age groups.
However, in the young population of < 50 years old group, the decline of FVC pred% and IC pred% were more obvious. The decline
of volume indexes in the early impairment of lung function induced by smoking need to be paid more attention.

Keywords: chronic obstructive pulmonary disease; early diagnosis; smokers; pulmonary function; volume index; flow rate index
Cited as: Zhang CY, Han ZHH, Meng JG, et al. Characteristics of lung function indexes in smokers with FEVI/FVC=0.7 and its
clinical significance [ J ] . Acad J Chin PLA Med Sch, 2022, 43 (7) : 729-734.
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o1 5], fIEFEME 83 H, Lt 8B, >70% 4.
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W B SRR (P=0.041. P=0.043), ifif FVC,
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2H: WA FVCpred% . FVC. FEVlpred% . FEV1/
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P=0.040. P=0.009. P=0.009. P=0.002), Ifii FEV1.
IC. RVpred%. RV ZR TG X (P>0.05),
FRE>70 B4 WHFE FVCpred% . FEV1pred% .
ICpred% 3 AN W 4 2 B & B A (P<< 0.01), fij
FEVI/FVC. RVpred% %5 HAFE ¥R 25 7 TG 2
X (P>0.05), W2,
3 FEVI/FVC=0.7 ABEER] . A8 . AR5 80 S
2 I Ty REFE bR AL HIR 48T LAAS Al D e 48 A

AR, DS (B <07, LERE R
“17). I WRFEECH HAZ R, I ANTE
AT LRGN 08T, &5 5 & B FVC 152 [
RALHEPER] (B=-0.756, 95% CI: -1.079 ~-0.432).,
AE % (B=-0.032, 95% CI: -0.040 ~ -0.025). W 4K
18 %0 (B=-0.001, 95% CI. -0.001 ~ 0.000); FEV1
(R RZ I K AL R (B=-0.586, 95% CI: -0.840 ~
-0.333)., 4Ei#% (B=-0.028, 95% CI: -0.034~-0.022).
W H4E % (B=-0.001, 95% CI: -0.001 ~0.000); IC
BRI R R AL 551 (B=-0.530, 95% CI: -0.814 ~
-0.247) ., 4Ei#% (B=-0.018, 95% CI: -0.025~-0.011),
W H$E % (B=-0.001, 95% CI: -0.001 ~0.000), %%
ftiZhaedatr, A2 AR EGE I 1A FVCpred%
(B=-0.027, 95% CI: -0.034 ~-0.020), FEVl1pred%
(B=-0.028, 95% CI: -0.034 ~ -0.022), ICpred%
(B=-0.033, 95% CI: -0.041 ~ -0.025), RV {5
F R (B=0.013, 95% CI: 0.003 ~ 0.024), Tfij
FEVI/FVC. RVpred% JL-F-ASZPER] . AR5 FIM AR
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o
18 1 BELZE P i o 7 R P R A N R
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F1 FHE<S0 54R.50 ~70 5. >70 SHERASTIEE —ARIE R EL
Tab.1 Comparison of general condition between smokers and non-smokers in younger than 50 years old group, 50-70 years
old group and older than 70 years old group

<50 years old group 50-70 years old group =170 years old group

Variable Smokers Non-smokers Smokers Non-smokers Smokers Non-smokers

2 2 2
group group i s group group i s group group i s
Gefr;fg;lg}i]e/ 322 2527 19498 <0.001 83/ 3274 75.032 <0001  28/6 2348 22971 <0.001
Agelyrs 421482 394486 1450 0051 619551  609+44 0967 0336 777¢42 76147 1608 0111

F2 FR <50 FLH.50~70 5. >70 SLERIES T IRIEEFHIhREXTEE
Tab.2 Comparison of lung function between smokers and non-smokers in younger than 50 years old group, 50-70 years old
group and older than 70 years old group

<50 years old group 50-70 years old group =70 years old group
Indicator Smokers  Non-smokers Smokers  Non-smokers Smokers  Non-smokers

group group t P group group t P group group t P

(n=34) (n=52) (n=91) (n=106) (n=34) (n=71)
FVCpred% 89.67£17.40 96.89£14.60 2.077 0.041 88.19+£20.12 96.19+£14.32 3.166 0.002  76.78+23.07 91.99+£19.64 3.401 0.001
FVC/L 3.93+0.91 3.70+0.65 -1.389 0.169 3.19+0.74 2.89+0.68 -2.917 0.040 2.32+0.86 2.05+0.60 1.834 0.070
FEVlpred% 88.17+16.90 93.54+14.45 1.575 0.119 87.16x17.03 93.12+13.71 2.642 0.009  78.47+22.84 94.04+19.23 3.540 0.001
FEVI/L 3.12+0.74 2.99+0.59 -0.851 0.397 3.07+5.73 2.28+0.511 -1.405 0.162 1.79+0.66 3.04+11.80 -0.604 0.547
FEVI/FVC/% 80.40+6.10  80.87+5.53 0.370 0.712 77.12+5.99  79.31+5.63 2.631 0.009 78.81+7.27 79.69+7.28 0.568 0.570
ICpred% 87.02420.24 95.97+19.40 2.056 0.043 83.01+24.42 93.64+22.31 3.150 0.002 70.76+19.86 87.07+27.26 2.990 0.004
IC/L 2.76+0.71 2.53+0.45 -0.1674 0.100 2.22+0.65 2.08+0.58 -1.605 0.110 1.77+0.57 1.56+0.45 1.980 0.500
RVpred% 106.17+£23.07 105.60+£24.19 0.109 0.914 106.74+31.09 109.34+28.77 0.609 0.543 105.82+38.04 105.43+27.45 0.053 0.958
RV/L 2.0+0.50 1.85+0.54 -1.196 0.235 2.12+0.64 2.39+0.74 -2.607 0.100 2.45+1.00 2.20+0.60 1.179 0.246
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Tab.3 Correlation of gender, age, smoking index with various pulmonary function indexes in smokers with FEV1/FVC=
0.7 by linear regression analysis

Index Factor B 95% CI t P R?

FVC Gender -0.756 -1.079 - -0.432 -4.617 <0.001 0.574
Age -0.032 -0.040 - -0.025 -8.195 <0.001
Smoking index -0.001 -0.001 - 0.000 -7.500 <0.001

FVCpred% Gender 6.785 -2.357-15.927 1.467 0.145 0.307
Age -0.013 -0.231 - 0.206 -0.113 0.910
Smoking index -0.027 -0.034 - -0.020 -7.693 <0.001

FEV1 Gender -0.586 -0.840 - -0.333 -4.566 <0.001 0.581
Age -0.028 -0.034 - -0.022 -8.897 <0.001
Smoking index -0.001 -0.001 - 0.000 -6.987 <0.001

FEVlpred% Gender 0.240 -7.609 - 8.090 0.060 0.952 0.362
Age 0.104 -0.084 - 0.292 1.090 0.277
Smoking index -0.028 -0.034 - -0.022 -9.038 <0.001

FEV1/FVC Gender -1.263 -4.559 -2.032 -0.758 0.450 0.033
Age -0.072 -0.152 - 0.008 -1.788 0.076
Smoking index 0.002 -0.001 - 0.004 1.355 0.177

IC Gender -0.530 -0.814 - -0.247 -3.695 <0.001 0.486
Age -0.018 -0.025 - -0.011 -5.223 <0.001
Smoking index -0.001 -0.001 - 0.000 -7.683 <0.001

ICpred% Gender 4.614 -5.605 - 14.832 0.892 0.374 0.341
Age -0.014 -0.259 - 0.230 -0.116 0.908
Smoking index -0.033 -0.041 - -0.025 -8.348 <0.001

RV Gender -0.332 -0.764 - 0.099 -1.524 0.130 0.061
Age 0.013 0.003 - 0.024 2467 0.015
Smoking index 0.000 -0.000 - 0.000 -1.646 0.102

RVpred% Gender 9.912 -7.838 - 27.662 1.104 0.271 0.022
Age -0.100 -0.531-0.331 -0.459 0.647
Smoking index 0.008 -0.022 - 0.006 -1.166 0.246
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