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Introduction: Acoustic Rhinometry, Rhinomanometry, Nasal Spirometry and Nasal Peak
Inspiratory flow (NPIF) all measure subtly different constructs of nasal function. All have
limitations but NPIF is simple and quick to integrate into clinical practice. The minimum
clinically important difference ( MCID) for an outcome measure is an estimate of the small-
est change that is experienced by a patient or group as being significant. Studies, particularly
with large samples, may generate results that while statistically significant, have limited clini-
cal effect. Defining MCID allows an assessment of the clinical impact of an intervention. This

Methods: Prospective study of patients from a tertiary clinic undergoing open septorhino-
plasty. Nasal obstruction scores and NPIF were recorded before and after surgery. Global

Sfunction and nasal obstruction scores were used to assess subjective change. Statistical based

Results: 51 patients with a mean age 36 * 13 yrs (75% female) were recruited. All had open
rhinoplasty, septal reconstruction, spreader grafts and turbinate reduction. Baseline NPIF
was 101 = 35 Limin. The statistically derived MCID ( half standard deviation) was 18 Limin,
the patient anchored approaches were 20 Limin and 20-25 Limin.

Discussion: Although NPIF is effort dependant with the potential for poor test-retest reliabil-
ity, it is simple, quick and a reliable technique can be quickly learnt. An MCID of 20LI/min is
recommended when NPIF is used as an outcome tool. Understanding the MCID is critical for

Key words: Outcome assessment, nasal obstruction, treatment outcome, rhinoplasty, tur-
binates, nasal septum, respiratory function tests, rhinomanometry

SUMMARY
study defines the MCID for NPIF.
and patient anchored techniques were used to define MCID.
assessing the impact of nasal surgery.
INTRODUCTION

Measurement of the nasal airway allows objective assess-
ment of nasal obstruction and quantification of the effects of
medical or surgical interventions. Measurement methods can
be grouped into anatomical (eg. acoustic rhinometry), physi-
ological (eg. rhinomanometry, spirometry, nasal peak inspira-
tory flow (NPIF)) and subjective (questionnaire based tools)
measures. Outcomes do not necessarily correlate well between
the three categories, with all groups measuring subtly different
aspects of nasal function !-». Nasal peak inspiratory flow is a
physiological measure of nasal airflow which is particularly
sensitive to nasal valve collapse. It is reproducible and has
been validated against rhinomanometry 1349 It requires only

simple equipment and is easy to perform, making it practical
for routine use in the office/clinic environment.

The minimal clinically important difference (MCID) of an out-
come measure is the smallest difference that is considered to be
worthwhile or important . Difference in outcome measures,
particularly in large samples, may reach statistical significance
despite the magnitude of the effect being small and possibly
not clinically significant. Knowledge of the MCID for an out-
come measure allows an assessment of the clinical impact of an
intervention. Methods for determining MCID can be classified
into distributional (statistical), anchor (external measure) and
opinion based approaches. The different approaches tend to
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converge on the same answers, and it has been suggested that
the most useful MCID may be one that is the product of multi-
ple approaches ®!2., This study aims to determine the MCID of
NPIF from a cohort of patients undergoing external septorhi-
noplasty.

METHODS

Study population

Data was gathered prospectively in a cohort of patients under-
going external septorhinoplasty. The surgical technique includ-
ed spreader grafts and endoscopic turbinoplasty. Recruitment
was between February 2007 and December 2008. Ethics
approval was obtained through the local hospital institutional
review board.

Outcome measures

The outcomes assessed were NPIF, nasal obstruction scores
and patient anchor scores. Patients were reviewed preop-
eratively, 1 week, 3 weeks, 12 weeks and either 3 or 6 monthly
thereafter. The baseline and last follow up were used for
assessment.

The NPIF is measured in a seated position using a mini-Wright
peak flow meter with an anaesthetic mask (Figure 1). A good
seal is ensured and the patient instructed to make a maximal
inspiratory effort with the mouth closed. The best result of
three attempts is used after appropriate training ¢-.

Patient anchor scores were assessed at follow-up on a 7 point
Likert scale. Patients were asked to rate their change in nasal
function from -3 (significant deterioration) to +3 (significant
improvement), with O representing no change.

Subjective nasal obstruction was assessed using a Likert scale
of 0-5, with O representing no obstruction and 5 as bad as it
can be. This was undertaken at baseline and during all follow-
up visits.

Analysis

According to the taxonomy of responsiveness described by
Beaton et al. @, this study aims to calculate the MCID for
NPIF using patient based measures of within-person change
over time. Both distributional and anchor based approaches

Figure 1. Mini Wright peak flow meter used for measurement of
NPIF. NPIF is measured in a sitting position, with the mask applied
to ensure a good seal without compressing the external nares.
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were used. Statistical analysis was with SPSS v17 (Statistical
software for social sciences, SPSS Inc. Chicago, IL, USA).

Anchor based

Anchor based approaches use an external measure, known as
the anchor. The use of global function scores as an external
anchor is a well established method for establishing MCID.
The classic approach, described by Jaeschke et al., used a
15 point Likert scale, however, others subsequently have used
a 7 point scale, as undertaken in this study **'¥. Global func-
tion scores were used as the primary anchor in this study.
Change in nasal obstruction score over time (pre vs postopera-
tive) was used as a second external anchor. This may provide
an overestimate of the MCID for NPIF, because while the
minimum change possible in obstruction score is one point,
the MCID for similar Likert scales is likely to be less than one
(416 We therefore also assessed the MCID for the obstruction
scores using the distributional method described below.

For each external anchor, correlation between the anchor and
NPIF was confirmed with Spearman’s test. The mean change
in NPIF was compared for different values of the anchor
score.

Distributional

The MCID can be assessed by estimation of the standard error
of the mean (SEM). SEM is estimated by the standard devia-
tion of the measurement multiplied by the square root of one
minus it’s reliability coefficient, or A related approach, which
has shown to be valid for quality of life measures, is the use of
half the standard deviation of the SEM = a.41=R"test,
which corresponds to a reliability coeffi-
cient of 0.75®19, Both of these approaches have been primarily
applied to questionnaire based outcome measures rather than
objective measures. In this study, the reliability coefficient for
NPIF is not known, therefore the 0.5 SD method has been
used. The MCID calculated by these methods was compared
to that calculated from the anchor based methods.

RESULTS

Baseline characteristics

Fifty-one patients with a mean age of 36 and 75% female were
recruited. The mean follow-up duration was 8.5 months (range
4.8-19.1). Baseline NPIF was 101 = 35 L/min and median
obstruction score was 3 (interquartile range 2-4). At follow-
up, mean NPIF improved to 143 *+ 44 L/min, with 44 patients
improved and 7 unchanged or worse. The median postopera-
tive obstruction score was 0 (interquartile range 0-1) with 39
patients improved, 11 unchanged and one worse.

Anchor-based: Global function score

A score of plus or minus one or more was considered to be
clinically significant, however, as there was only one patient
with a score of + 1, scores of + 1 and + 2 were grouped for
statistical purposes. There was only one patient with a negative
score, therefore meaningful analysis for negative scores was
not possible. There was a significant correlation between the
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Figure 2. Comparison of change in NPIF with change in obstruction

score.

global function score and the change in NPIF (Spearman’s R
= 0.56, p < 0.01). Patients reporting no change (global func-
tion score of zero) had a mean increase in NPIF of 14 = 10 L/
min whereas patients who reported slight / moderate improve-
ment (+ 1/ + 2) had a mean increase in NPIF of 20 £ 7 L/min
and those who reported a significant improvement had mean
increase in NPIF of 58 £ 6 L/min. This data suggests a value
for the MCID of 20 L/min.

Anchor based: change in obstruction score

There was significant correlation between the change in
obstruction score and the change in NPIF (Spearman’s R =
0.43, p < 0.01). A comparison of the average change in NPIF
with changes in obstruction score is given in Table 1 and
Figure 2. Application of the half standard deviation distribu-
tional method to our obstruction score data gives a MCID for
the obstruction score of 0.75. Therefore, using a change of one
point is likely to give an overestimate of the MCID for NPIF.
From inspection of the data (Table 1), the MCID is likely to be
between 20-25 L/minute.

Distributional
The standard deviation NPIF was 35.4 L/minute at baseline,
therefore the MCID calculated using this method, as a half

Table 1. Comparison of change in obstruction score with change in
NPIF. The MCID for change in obstruction score was 0.7 (statistically
derived). Therefore, the MCID for NPIF is likely to lie between 20
and 25 L/min.

Change in obstruction score Change in NPIF (L/min)
0 20+ 8
1 25+ 16
2 41 +4
3 49+9
4 5917
5 67+ 11
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standard deviation, is 18 L/min.

DISCUSSION

The MCID for NPIF of 20 L/min, estimated from the global
function scores, is supported by the other two methods. The
estimate from the change in obstruction score is slightly higher,
lying between 20-25 L/min, while that from the distributional
method is slightly lower, at 18 L/min. We therefore propose an
MCID for NPIF of 20 L/min.

Methods for measurement of nasal flow can be grouped into
anatomic (e.g. acoustic rhinometry), physiologic (e.g. NPIF,
rhinomanometry) and subjective (e.g. VAS, Likert scales).
Although Lam et al. demonstrated no significant correlations
between measures of nasal airflow from different groups (18),
other authors have demonstrated correlations between differ-
ent categories of measurement &2V Tt is likely that different
patient groups will demonstrate varying degrees of correlation
as the measurement assess different aspects of nasal physiology.

The use of NPIF in assessment has been well examined. A nor-
mal value of greater than 120 L/min is commonly used @23,
NPIF is affected by nasal wall compliance in addition to nasal
patency, making it sensitive to nasal valve collapse ®+. NPIF
is effort dependent and also affected by lower respiratory
function but is not affected by height, weight or gender G9,
It’s reproducibility has been questioned by some researchers
2628 However, others have found it to be readily reproducible
and correlate well with rhinomanometry - and subjective
measures 22D, Patient training and education is essential.
Changes in NPIF measurement may result from leakage of
air through the mouth or fatigue. If the anaesthetic mask is
too small or not positioned appropriately, it can compress the
external nares, whereas if it is too large, air leak may result
@, Careful instruction is required to ensure good technique,
which is vital to achieve reproducible results. Most patients are
able to achieve reproducible results with less than 5 minutes
instruction . Taking the best of three readings (rather than
the mean) with less than 10% variation is suggested ®>. NPIF is
easily incorporated into clinical practice, requiring inexpensive
equipment and able to be performed rapidly in comparison to
the bulky, expensive equipment required for rhinomanometry
and acoustic rhinometry.

The concept of MCID, and the difference between statistical
and clinical significance is important in interpreting outcome
data. For example, a treatment may be shown to alter an out-
come in 80% of a patient group. However, if only 10% of the
group have a change greater than the MCID of that outcome
measure, the remainder of the patients will not experience a
meaningful change, whether positive or negative. Where the
MCID is known, it should be reflected in reported results.
CONCLUSIONS

Nasal peak inspiratory flow is a simple, inexpensive physiolog-
ic test of nasal patency that is easily incorporated into clinical
practice. Estimation of the minimal clinically important dif-
ference for this outcome tool allows more clinically relevant
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assessment of outcomes data. An MCID for NPIF of 20L/
minute is proposed.
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