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ABSTRACT

PURPOSE The purpose of this study was to evaluate sensitivity, specificity, and
positive and negative likelihood ratios of laryngeal height, lung function, and
diagnostic questionnaires for screening and diagnosis of chronic obstructive pul-
monary disease (COPD).

METHODS We undertook a cross-sectional study of 233 people aged between
40 and 75 years. Measured variables were age, sex, weight, height, body mass
index, tobacco use, maximum laryngeal height, and spirometry, and we adminis-
tered a COPD questionnaire and the Lung Function Questionnaire.

RESULTS For laryngeal height, we found a positive likelihood ratio of 5.21,

and for the Lung Function Questionnaire, we found a negative likelihood ratio
of 0.10. Combining a maximum laryngeal height of <4 cm with Lung Function
Questionnaire findings of <18 yielded a positive likelihood ratio of 29.06, and a
negative likelihood ratio of 0.26.

CONCLUSIONS The intrinsic validity of the lung function questionnaire makes it
useful for screening. Combining Lung Function Questionnaire results and laryn-
geal height can help confirm or dismiss COPD.

Ann Fam Med 2015;13:49-52. doi: 10.1370/afm.1733.

INTRODUCTION

n addition to having a major socioeconomic impact,' chronic obstruc-

tive pulmonary disease (COPD) is associated with high morbidity and

high mortality. Various symptoms and exploratory signs of COPD
have been studied,?? but findings from a physical examination are rarely
diagnostic.* Questionnaires, such as a COPD diagnostic questionnaire®
(which addresses allergies and lower respiratory track symptoms, as well
as cough, age, smoking pack-year, body mass index) and the Lung Func-
tion Questionnaire’ (which addresses age, smoking history, frequency of
productive cough, chest sounds, and breathing difficulty during physical
activity), have been proposed to select individuals for spirometry because
of their validity and simple application in family medicine practice. In
2000 laryngeal height began to be evaluated as a diagnostic sign® with-
out much continuity.” Because sternal elevation produced by the thoracic
hyperinsufflation found in this disease is thought to decrease laryngeal
and tracheal heights, laryngeal height, tracheal height, and laryngeal
descent are also thought to be diagnostic signs of COPD.

Although the validity of examinations that facilitate screening and
diagnosis has demonstrated their usefulness, research on exploratory tests
is scarce. Our objective was to evaluate the sensitivity, specificity, and
positive and negative likelihood ratios of maximum laryngeal height, the
Lung Function Questionnaire, and the COPD diagnostic questionnaire
for screening and diagnosis in a primary health care population. For this
study, we used the maximum laryngeal height, measured from the supra-
sternal notch to the top of thyroid cartilage at the end of an expiration, as
proposed by Strauss and colleagues.®?
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METHODS

A cross-sectional investigational study was conducted
using a random sampling of a general population aged
between 40 to 75 years in a basic health area of 26,108
inhabitants in Valladolid, Spain. Based on an estimated
prevalence of COPD in the population,®” the study
sample was calculated to be 200 study participants
plus 30% to account for losses (260 individuals). Of
those approached, 233 agreed to participate, signed
an informed consent form, and remained enrolled
throughout the entire study (June 2012 to June 2014).
Any loss of data was due to lack of time. All tests were
performed on every participant on the same day. Six-
teen researchers were divided into 6 teams of 2 to 3
members, and each team measured the same variables:
age, sex, weight, height, body mass index, tobacco use,
maximum laryngeal height (measured from the supra-
sternal notch to the top of thyroid cartilage at the end
of an expiration, Figure 1), and spirometry (using the
Global Strategy for the Diagnosis, Management and
Prevention of COPD, Global Initiative for Chronic
Obstructive Lung Disease (GOLD) 2014 criteria as a
reference standard'® for the diagnosis of COPD); they
also administered a COPD questionnaire and a Lung
Function Questionnaire. A standardized basal spirom-
etry measurement was performed

RESULTS

The mean age of the study participants was 53.7 (SD
7.6) years, and 57.9% were female (Table 1). COPD
prevalence was 6% (64.3% were male; 72.8% had mild
to moderate COPD), tobacco use was 18.4%. Maxi-
mum laryngeal height was <4 cm in 4.5% of partici-
pants. Maximum laryngeal height differences between
men and women with and without COPD are statisti-
cally significant (P <.001). The sensitivity of maximum
laryngeal height and the COPD questionnaire was low,
but the specificity for each was high (Table 2). The
sensitivity of the Lung Function Questionnaire was
high. The positive likelihood ratio was 5.21 for maxi-
mum laryngeal height and the negative likelihood ratio
was 0.1 for the Lung Function Questionnaire. A com-
bined presence of the Lung Function Questionnaire
score of <18 (with lower scores indicating a higher
probability of COPD) with maximum laryngeal height
<4 cm vyielded a sensitivity of 75%, a specificity of
97%, a positive likelihood ratio of 29.06, and a nega-
tive likelihood ratio of 0.26.

The probability of suffering from COPD for our
population was 61% if laryngeal height was <4 cm and
the Lung Function Questionnaire score was <18. When
a clinical pre-examination suspicion of COPD is 50%,

on each participant. If results
showed an obstructive pattern,

Figure 1. Measurement points for laryngeal height.

we performed a bronchodilator
test (confirmed by spirometry
after inhaled salbutamol, 0.4 mg).
The ratio of FEV1/FVC (forced
expiratory volume in 1 second/
forced vital capacity) of <0.7 is a
marker of airway obstruction and
thus diagnostic for COPD.
Because of possible varia-
tions in the researchers' findings
even with training, we measured
the interobserver k index of the
research teams for laryngeal
height (0.80; 95% CI, 0.68-0.91)
and spirometry (0.78; 95% CI,
0.66-0.89). We performed univar-
iate and bivariate analyses of sen-
sitivity, specificity, and positive
and negative likelihood ratios.
This study was reviewed and
approved by the Research Com-
mission of West Valladolid Pri-
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mary Care Direction and by the
Clinical Research Ethics Com-
mittee for the West Valladolid
Health Area.

of expiration.

2012:78.

Maximum larynx height is measured from the suprasternal notch to the top of the thyroid cartilage at the end

Adapted with permission from Casado VV. Examen fisico del aparato respiratorio. En: Casado VV, Cordén GF,
Garcia VG. Manual de Exploracidn Fisica: Basado en la Persona, en el Sintoma y en la Evidencia. Barcelona: semFYC;
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Table 1. Characteristics of Study Participants

height <4 cm, but with 14%
sensitivity and 96% specificity

(Supplemental Table). These

BMI 25-29.9, %
BMI >30, %
Mean BMI (SD)

Ex-smoker

Male ex-smoker

Female ex-smoker

Quit >10y

Quitin last 10y

Never smoked
Total smokers, %

Male

Female

Normal BMI (18.5-24.9), % 15.7

Total current nonsmokers, % 81.6

Maximum LH, cm

Variable Value Variable Value ’ )
- — - studies combined medical histo-
Demographic characteristic Study finding . . . S
ries with physical examinations

Mean age, y (SD) 53.7 (7.6) COPD prevalence, % 6.0 h di . ful
Wornen, % 57.9 Male 64.3 to enhance diagnostic usetul-

Normal BMI (18.5-24.9) 47.7 Female 35.7 ness, considerably increasing

BMI 25-29.9 33 Mild 36.4 the pOSitiVC 11kellhood ratio to

BMI 30 193 Moderate 36.4 6.0. We combined the Lung
Men, % 421 Severe 27.3 Function Questionnaire with

maximum laryngeal height, also

0
54.2 (95% 1) obtaining a high positive likeli-
o1 Mean LH 6.33 (6.17-6.49) ;
: hood ratio.
26.6 (4.6) Male 6.41 (6.25-6.57) A . ith Kot tals
Female 6.26 (6.10-6.42) grecing with hotz ct a
COPD. female 5.78 (5.52-6.04) but in contrast to Price et al ¢
203 : 28 (6.13-6, ider the COPD
523 Non-COPD, female  6.28 (6.13-6.43) we consider the COPD ques-
476 COPD, male 6.6 (6.36-6.83) tionnaire unhelpful as a diag-
7120 Non-COPD, male 6.4 (6.24-6.56) nostic tool but useful in ruling
8.0 LH <4 cm, % 4.5 (1.86-7.14) out COPD when score is <19.5.
35.6 As did Hanania et al,” we con-
18.4 cluded that regarding its high
37.2 sensitivity, the Lung Function
62.8 Questionnaire could select for

BMI = body mass index; COPD = chronic obstructive pulmonary disease; LH = laryngeal height.

patients who should undergo

spirometry testing.

Our design overestimated

Table 2. Intrinsic Validity and Likelihood Ratios of Laryngeal Height, our prevalence of COPD. We
Lung Function Questionnaire, and COPD Diagnostic Questionnaire did not know the physiological

Sensitivity %  Specificity %

variations by sex, race, and age,
or in laryngeal height for differ-

Measurement (Cl 95%) (Cl 95%) LR+ (95% Cl)  LR- (95% CI) . o

ent pathologic conditions and
LH 21 (0-43) 96 9(3-99) 5.21 (1.59-17.14)  0.82 (0.62-1.08) their relationship with bronchial
LHe 18 (5-41) 96 (94-99) 498 (1.2:20.72)  0.85 (0.64-1.12) ,
LFQ 93 (79-106) 71 (65-77) 318 (0.65-4.09)  0.10 (0.02-0.67) obstruction. We assumed the
LFQ: 91 (74-108) 70 (65-77) 3.01(2.36-4.11)  0.13 (0.02-0.83) single cutoff point used by other
COPD DQ 36 (11- 61) 93 (89-96) 4.89 (2.1-11.4) 0.69 (0.47-1.03) authors.®® An appropriate spec-
COPD DQ® 18 (5-41) 93 (89-96) 2.49 (0.62-9.5) 0.88 (0.67-0.17) trum of disease should be used
LH + LFQ 75 (33-117) 97 (95-100)  29.06 (9.48-89.13)  0.26 (0.05-1.4) to extrapolate our findings.

COPD = chronic obstructive pulmonary disease ; DQ = diagnostic questionnaire; FEC = forced vital capac-
ity; FEV1 = forced expiratory volume in 1 second;LFQ = Lung Function Questionnaire; LH = laryngeal height;
LR- = negative likelihood ratio; LR+ = positive likelihood ratio.

Excluding patients with previously diagnosed COPD (FEV1/FVC) <0.7.

The intrinsic validity of the
Lung Function Questionnaire
makes it useful for screening,

the laryngeal height is <4 cm, and the Lung Func-
tion Questionnaire score is <18, COPD probability
increases to 96% (95% CI, 86%-99%).

DISCUSSION

In our study, the prevalence of COPD and tobacco

use was low, confirming territorial variability." There

are few studies that describe laryngeal height with

diagnostic value for COPD.*° The positive and nega-

tive likelihood ratios we found are very similar to

those Strauss et a

18.9

presented for maximum laryngeal

but laryngeal height and the
diagnostic questionnaire are
not. Combining Lung Function Questionnaire and
laryngeal height can help to confirm or dismiss COPD.

Although spirometry is still defined as an essen-
tial confirmatory test,' every family physician might
not have access to it. Spirometry is easily performed,
but its technique requires training and experience for
results to be reliable.

It would be useful to know the validity of easy
questionnaires and physical examinations in primary
care that would simplify a diagnosis of COPD. These
tools could also facilitate the selection of patients who
should undergo spirometry testing to confirm COPD.
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