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L E T T E R  T O  T H E  E D I T O R

Sniff test: Does what we measure at the nose reflect what happens 
in the chest wall?

The strength of respiratory muscles is measured in terms of 
pressure, being the gradient that moves flow/volume to ven-
tilate the lungs.

Sniff test is a technically simple voluntary test that quan-
tifies the strength of inspiratory muscles. Sniff nasal inspira-
tory pressure (SNIP)1 is a non-invasive parameter extensively 
used in the clinical, being considered more natural and pleas-
ant than maximal inspiratory pressure measurements. It 
solves the possible leak problems of the use of a mouthpiece, 
particularly in neuromuscular patients.2,3 In amyotrophic lat-
eral sclerosis, for example, SNIP is a predictor of survival 
and tracheostomy.4,5

SNIP is used both as a global indicator of inspiratory mus-
cle strength, being considered a good surrogate of oesoph-
ageal pressure, but also as specific index of diaphragmatic 
force, when associated to trans-diaphragmatic pressure mea-
surement. In order to discern the relative contribution of each 
major respiratory muscle to SNIP, the use of transoesopha-
geal catheters is required, but they are not always well tol-
erated or routinely adopted in clinical practice or they can 
be problematic in presence of important bulbar implications.

Alternately, the relative contributions of various respira-
tory muscles can be derived by the analysis of thoracoabdom-
inal volume variations, normally assessed by non-invasive 
methods.6,7

A pure contraction of the diaphragm results into abdomi-
nal expansion, while the thorax moves inwardly. By contrast, 
a pure contraction of inspiratory ribcage muscles makes the 
thorax expand with the abdomen moving inwardly (Figure 1A).  
Paradoxical movements are consequences of the lack of 
the counteracting action of respiratory muscles to pleural 
pressure becoming subatmospheric.8-10 In terms of thora-
coabdominal contribution to total chest wall expansions, 
paradoxical movements result into a negative contribu-
tion of the compartment that moves paradoxically, while 
the other compartment contributes  >100% to compensate 
(Figure 1B).

In order to verify if and how SNIP varied according to 
thoracoabdominal volume variations in 28 candidates for 
lung transplant (median age: 42 years; median FVC: 47.5% 
predicted; median FEV1: 30% predicted), we measured the 
abdominal volume percentage contribution, using optoelec-
tronic plethysmography (OEP System; BTS, Milan, Italy),7 

during awake quiet breathing (ABQB) and sniff manoeuvres 
(ABSN) in supine position. SNIP was measured simultane-
ously using a Respiratory Pressure Meter [MicroMedical 
MicroRPM 01 (Respiratory Pressure Meter)] following 
standard international guidelines.1 After a period of at least 
5 minutes of quiet breathing, patients, who were all famil-
iar with respiratory tests, were asked to perform maximal 
sniffs.

Sixty eight sniff manoeuvres were analysed and clas-
sified into four groups according to ABSN (Figure  1A-B). 
Sixteen patients showed thoracic paradox (parTH) defined as 
ABSN > 100%, 24 patients showed predominantly abdominal 
pattern (AB), define as 50% < ABSN ≤ 100%, 16 patients were 
predominantly thoracic (TH) defined as 0% ≤ ABSN ≤ 50% 
and 12 patients had abdominal paradox (parAB) defined as 
ABSN < 0%.

By definition, ABSN was different (P < 0.001) among the 
four groups, whereas SNIP (median: 53 cmH2O, P = 0.792; 
Figure 1C) and ABQB (median: 75.2%; P = 0.373; Figure 1D) 
did not differ.

SNIP per se could not discriminate between thoracic or 
diaphragmatic manoeuvre, in spite of evident different tho-
racoabdominal patterns that might be associated to different 
relative contribution of the major inspiratory muscles. In the 
majority of the cases, the manoeuvre was completely (parTH) 
or predominantly (AB) accomplished by the diaphragm, oth-
erwise sniff was driven by inspiratory ribcage muscles (RC 
and parAB). parTH and parAB were characterised by par-
adoxical inward movements and for this reason, they might 
indicate severe weakness or paralysis of the inspiratory rib-
cage muscles or of the diaphragm, respectively. The analysis 
during quite breathing revealed, as expected in supine posi-
tion, the diaphragm to lead inspiration with no paradoxical 
thoracic motion (Figure 1D).7 ABSN, therefore, varied be-
cause of the strategies adopted by the patients to interpret and 
perform the manoeuvre and not for the presence of specific 
inspiratory muscles involvement.

Although these conclusions need to be confirmed by big-
ger studies on different populations and postures, our prelim-
inary data arose important clinical considerations:

1. there is the risk that SNIP masks the weakness pro-
gression of a specific group of inspiratory muscles;
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F I G U R E  1  (a) schematic representation of the four considered thoracoabdominal strategies. From top to bottom: presence of thoracic 
paradox (parTH), manoeuverer predominantly abdominal (AB), manoeuverer predominantly thoracic (TH) and presence of abdominal paradox 
(parAB). The arrows indicate the direction of the movement; (b) supine abdominal volume percentage contribution during sniff manoeuvres 
in the four considered thoracoabdominal strategies. Representative cases of thoracic (blue line), abdominal (red line) and chest wall (grey line) 
volume changes during sniff manoeuvre are reported. In case of paradoxical movements (top and bottom panels), the compartment that moves 
paradoxically contributes in a negative way (because it reduces) and as a consequence, the other compartment exceeds the expansion of the 
chest wall, being the sum of the thoracoabdominal contributions; (c) sniff nasal inspiratory pressure (SNIP) during sniff manoeuvres in the 
four considered thoracoabdominal strategies; (d) supine abdominal volume percentage contribution during awake quiet breathing before sniff 
manoeuvre
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2. there can be the need to standardise sniff performance by 
instructing patients to use mainly the diaphragm or in-
spiratory ribcage muscles and to separately collect the two 
maximal corresponding SNIP values for each strategy;

3. combining the analysis of thoracoabdominal motion dur-
ing sniff might add important non-invasive indication on 
the relative contribution of the major inspiratory muscles, 
with SNIP becoming a more specific index.

The extent of the contribution of each inspiratory muscle 
group is important in the interpretation of sniff test; other-
wise SNIP could be clinically insensitive to serious loss of 
function of individual inspiratory muscles. This might be also 
extended to maximal inspiratory and expiratory pressures.
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