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Peak flow meter with a Questionnaire and Plain Chest Radiography as Diagnostic
Tools to detect COPD in Real-life Clinical Practice: A Diagnostic Study

Krisana Tiyaworanan M.D.*

Abstract

Introduction: Correct diagnosis of COPD is important to the treatment. According to the diagnostic criteria for
COPD, spirometry test results are required. In Thailand, there are limitations in spirometry because this test cannot
be performed in every hospital. However, a peak expiratory flow rate (PEFR) from a peak flow meter is easier and
can be performed in every hospital. The objective of this research was to study the effectiveness of peak flow meter
with questionnaires and plain chest radiographs as diagnostic tools to detect COPD in real-ife clinical practice.

Materials and Methods: The research was a cross sectional analytical study in which all subjects were
assessed by questionnaires and were measured PEFR, spirometry, and plain chest radiographs were obtained.
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Results: A total of 196 patients were enrolled, 141 patients completed the study. Thirty-nine patients (27.66%)
were diagnosed with chronic obstructive pulmonary disease (COPD), 100 (70.93%) with asthma and 2 (1.42%) with
bronchiectasis.

History of dyspnea (MMRC dyspnea scale 21), coughing, or chronic sputum production for at least six months
had 100% sensitivity, 3.9% specificity, 28.5% positive predictive value, 100% negative predictive value. PEER <80%
predicted had 97.4% sensitivity, 53.9% specificity, 44.7% positive predictive value, 98.2% negative predictive value.
Normal plain chest radiographs or with hyperaeration had 69.2% sensitivity, 5.9% specificity, 22.0% positive predictive
value, 33.3% negative predictive value in the diagnosis of COPD

Area under the receiver operating characteristic curve (AUC) in the diagnosis of COPD was 96.67%
(94.07 - 99.27) when predicted by age, gender, history of dyspnea, coughing, or chronic sputum production for at
least 6 months, age of onset 240 years, history of smoking, frequent exposure to air pollutions, previous history of

pulmonary tuberculosis, PEFR <80% predicted and normal plain chest radiographs or with hyperaeration.
Conclusions: Using data from questionnaires and PEFR <80% predicted and normal plain chest radiographs
or with hyperaeration were effective diagnostic tools to detect COPD.
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PEFR <80% predicted/

MWTENTIeNUNANIaN hyperaeration
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ila9n

AUC (Area Under the Curve)
(95%CI)
Twn1s3fkasannz Persistent
airflow limitation (%)

AUC (Area Under the
Curve) (95%CI)
lun3dtede
Tﬁﬂﬂamamﬂwsasa (%)

amIreurioerielandefiiannzgaSiog
oe 6 Liow/

21gNINda1ns >40 I/
Yaziflasunuaiuduwlazd/

PEFR <80% predicted/
MwIENnIMenUn@niad hyperaeration

79.52
(71.86 - 87.18)

88.06
(82.39 - 93.73)

M IveumHasrieloriafiannziiaSioeng
%ot 6 mau/

m’amiwmmi >40 1/

Uiz mvlmwgumu >15 1/

PEFR <80% predicted/
MWIENTIeNUNANIaR hyperaeration

84.84
(75.55 — 94.14)

89.86
(82.58 - 97.15)

amIreuriioerielandefiiannzgaSiog
oe 6 Liow/

21gNINda1n13 240 I/
Uszifmeduwilsadan/

PEFR <80% predicted/
MwIEnIMenUn@niad hyperaeration

78.24
(70.88 - 85.59)

85.57
(79.69 - 91.45)

anmIveuwHasrieloriafiannziaSioeng
ae 6 Liow/

mﬂmiwmm?m T/

mmwm/ﬂs mimuﬂumumuﬁivm/
PEFR<80% predicted/
MWIENTIENUNANIaR hyperaeration

83.49
(76.60 - 90.37)

94.73
(91.33 - 98.14)

ong/ine/
mmiﬂaumuaamdamaume Fo390e
%ot 6 mau/

mﬁmlﬁwmmi 240 1/

mi@umuqm/

PEFR <80% predicted/
MwENIMentUn@niad hyperaeration

88.98
(83.70 - 94.26)

95.41
(92.21 - 98.61)

D18/ LNF/
snmIveuwriloerielandefiiannziaSiog
oe 6 LAnw/

angflaniaIns 240 T/

NIgUUNI 210 pack-year/

PEFR <80% prediected/
MwIEnIenUn@niad hyperaeration

85.75
(76.95 - 94.94)

93.49
(88.22 - 98.77)

BIE/LNA/
omaveniniiosviolaviofimams aaeng
woe 6 L/

msmnwmm?m 1/

Uiz ’mvlmwguﬂ’ml,ﬁuﬂiwf{h/

PEFR<80% predicted/
MWIENTMENUNANIOR hyperaeration

88.52
(83.09 - 93.95)

95.26
(92.22 - 98.30)




M3eslsaneunarays U0 47 aUuf 3 nwengu-sunaN 2565 249

3

a9y AUC (Area Under the Curve)

(95%CI)

AUC (Area Under the
Curve) (95%CI)

2INIVOULMTREYIe a3 ol aNLiInT90EN

(84.11 - 97.60)

Twn139fiasran1ae Persistent ‘l%msﬁﬁ%ﬁﬂ
airflow limitation (%) Lalanaanwiiass (%)
018/\NY/ 90.85 95.36

(9091 - 99.82)

%ot 6 Liaw/

0gfiFnfions 240 1/
Yazddlasunuain 215 I/

PEFR <80% predicted/
MwEnIMentUn@niad hyperaeration

B8/ WWE/
mIreuwiloerielandefiiannzaSiog
%ot 6 Liaw/

maﬁﬁuﬂmmi >40 1/
YszThmeduinlsatan/

PEFR <80% predicted/
MWENTMenUn@nIad hyperaeration

(84.40 - 94.67)

89.53 95.02

(91.90 -98.15)

BE)/LNE/
anmIreuwriloenielandefiiaunziaSiog
oY 6 Lo/

g FNAens 240 1/

maguywd/ JaeIAlasuua T dulszdy
PEFR<80% predicted/
MWIIENTMENUNANIaR hyperaeration

(83.68 - 94.25)

88.97 96.12

(98.23 - 99.01)

AUC Tun193fasenaz Persistent airflow limitation
Wavnweseiade 78] LN anmsreumileavsalonde
flanvzi3os9ee9rton 6 LHom awqﬁﬁuﬁmmizdfoﬂ N3
quuvd YasIRlasua ududszdn Usrifieeduinlse
Uanluafn PEFR<80% predicted waznIwiidinsieen
Unfniadl hyperaeration Ta8N% g 89.90% (84.90 -
94.91)

1.00
|

0.50 0.75
L L

Sensitivity

0.25
f

Area under ROC curve = 89.90% (84.90 - 94.91)

0.00
|

T T T T T
0.00 0.25 0.50 0575 1.00
1 - Specificity

AUC lumsiadelsmlanganudass deriuiede
e ong A enmaeilosvdoloviodiaunziFess
oewilon 6 Liau ongfitindaIn240T msguymi
sz dflasuduainidndszdn Uszifmeduinlsadon
Tuefim PEFR<80% predicted waznnssdnsreanund
%30# hyperaeration T38N% 16l 96.67% (94.07 - 99.27)

Sensitivity
0.50
L

Area under ROC curve = 96.67% (94.07 - 99.27)

(=R T T T T

0.00 0.25 0.50 0.75 1.00
1 - Specificity
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