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ABSTRACT:  The purpose of our study was to explore the diagnostic accuracy of
different methods of scoring night time recording of respiratory variables (NTRRV)
for the diagnosis of the sleep apnoea-hypopnoea syndrome (SAHS).

Within a 2 week period, we performed a partially attended night time recording
of respiratory variables and a full polysomnography (PSG) for reference in patients
with suspected SAHS.  Night time recording of respiratory variables was carried
out using equipment which records, and continuously displays on a monitor, oxime-
try, airflow, chest and abdominal motion and body position.  Night time recording
of respiratory variables was scored manually and automatically, according to dif-
ferent combinations of the parameters described previously.  Full polysomnogra-
phy was performed in the Sleep Laboratory following conventional standards.

Thirty six patients were studied.  Visual analysis and different automatic scoring
profiles of night time recording of respiratory variables were compared to full
polysomnography in terms of agreement, sensitivity and specificity.  Visual scoring
of night time recording of respiratory variables gave the finest agreement-sensi-
tivity-specificity relationship.  Automatic scoring of nighttime recording of respira-
tory variables showed a trend to underestimate the apnoea-hypopnoea index (AHI)
with respect to full polysomnography due mainly to underrecognition of hypo-
pnoeas.  Agreement-sensitivity-specificity relationships of automatic night time recor-
ding of respiratory variables with respect to full polysomnography varied depending
on the automatic profile used.  Some had a good agreement and sensitivity whilst
others had a good specificity.

These findings show that visual scoring of night time recording of respiratory
variables is the most accurate method of analysis when compared to full polysom-
nography.  The usefulness of the automatic methods of scoring of respiratory vari-
ables depends on the end-point chosen and is not reliable enough to be used in all
situations.  Night time recording of respiratory variables represents a real comple-
ment to conventional full polysomnography in clinical practice.
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Sleep apnoea-hypopnoea syndrome (SAHS) is a dis-
order with a high prevalence, ranging 1–4% [1].  Morbi-
dity and mortality are exceedingly high in this condition
and effective treatment exists for symptomatic patients
[2].  Although the diagnostic gold standard procedure
for SAHS is full polysomnography (PSG), alternative
tools are needed to avoid having to refer all patients for
further costly, labour-intensive and time-consuming full
PSG.

Recently, it has been stated that recorded electro-
physiological parameters are of debatable value in SAHS
as this condition can be accurately defined by the apnoea-
hypopnoea index (AHI) obtained either by the time spent
in bed or by time asleep [3].  As a consequence, night
time recording of respiratory variables (NTRRV) has

emerged as one of the most widely used alternatives.
Although equipment is constantly being developed to
allow a simplified diagnosis of SAHS only a few sys-
tems are well validated [4].  However, the accuracy of
the NTRRV probably depends not only on which vari-
ables are recorded or whether attendance is complete
or partial, but, most of all, on the scoring procedure.
More precisely, like the automatic scoring of respira-
tory variables from full PSG, automatic scoring from
NTRRV needs further study to be on a par with visual
scoring.

The purpose of our study was thus to explore the value
and accuracy of visual scoring and different automatic
profiles of scoring NTRRV in patients with suspected
SAHS.



Methods

Patients

The study population consisted of 36 consecutive
patients referred to the Sleep Clinic of our Service for
evaluation of SAHS.  Within a 2 week period, diagnos-
tic sleep studies were performed at random in two set-
tings: 1) in the Sleep Laboratory using full PSG; and 2)
in the respiratory ward using NTRRV only.  This study
was approved by the Ethics Committee of our hospital.

Overnight Full PSG

This included electroencephalogram (EEG) (C4/A1,
C3/A2, O2/A1, O1/A2), chin electromyogram and electro-
oculogram recordings for sleep staging according to
standard criteria [5].  Arterial oxygen saturation (Sa,O2)
was measured continuously with a finger probe using a
pulse oximeter (504 Critical Care System Inc., Waukesha,
WI, USA).  Rib cage and abdominal motion were moni-
tored using piezoelectric bands placed over the thorax
and abdomen (Resp-Ez, Tm Bionic, Midlothian, VA,
USA).  Oronasal flow was assessed using a thermistor.
All signals were recorded continuously on a polygraph
(Nicolet 1A98, Madison, WI, USA).  Respiratory events
were defined according to commonly used clinical cri-
teria of cessation of airflow lasting 10 s or more for
apnoeas and a 10 s or more period of any discernible
airflow reduction associated with an arousal or with a
cyclical dip of Sa,O2 for hypopnoeas.  Arousal was scored
following the American Sleep Disorders Association;
briefly, abrupt shift of 3 s at least in EEG frequency,
which may include theta, alpha, or frequencies greater
than 16 Hz, subject to various conditions [6].

Night time recording of respiratory variables (NTRRV)

This was performed using a Densa Pneumograph
(Densa Ltd, Flint, UK), which measures oronasal flow

by means of a thermistor, and chest and abdominal
motion using strain gauges throughout the night.  The
same pulse oximeter as for full PSG was used.  A body
position sensor generates a signal differentiating bet-
ween left and right sides and supine position.  The ana-
logue signals were digitalized and displayed on the
computer screen, and stored on the computer hard disk.
We started to record the NTRRV some minutes after the
lights were off when we feel that the patient is sleeping
(around 5–15 min).  The study finished when we rea-
lized, visually, that the patient was awake.  The morn-
ing after the study, a trained physician (JMM) scored the
NTRRV reviewing the tracings in 2 min screens.  Using
a manual counter, like those used in the haematology
laboratory, the number of apnoeas and hypopnoeas were
scored over approximately 15 min.  Respiratory events
were defined according to the following definitions: a
cessation of airflow lasting 10 s or more for apnoeas and
a 10 s or more period of any discernible airflow reduc-
tion associated with a cyclical Sa,O2 dip for hypopnoeas.
An automatic scoring using different combinations of
the parameters described above was then performed.
Table 1 shows the characteristics of the different auto-
matic profiles used.  A judgement of the quality of the
signal displayed on the screen was also performed using
a scale, ranging from 0 (bad signal) to 3 (excellent sig-
nal).

Statistical analysis

The apnoea-hypopnoea indices measured with full PSG
and with the different methods of scoring the NTRRV
were expressed as mean±SEM.  The usefulness between
the measurements was assessed in two ways.  Firstly,
the accuracy of the measurements was assessed by the
method suggested by BLAND and ALTMAN [7].  The bias
between any two measurements was estimated by the
mean difference.  The 95% confidence interval (95% CI)
of the bias was also calculated.  Secondly, in order to
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Table 1.  –  Characteristics and definitions of the different automatic profiles used

Apnoea Hypopnoea

a)  Profiles where for apnoea definition a fall in Sa,O2 is compulsory
1. FA80(4)50(4)  =  80% ↓ airflow with 4% ↓ Sa,O2 50% ↓ airflow and/or bands signals with 4% ↓ Sa,O2

2. FA80(2)50(2) = 80% ↓ airflow with 2% ↓ Sa,O2 50% ↓ airflow and/or bands signals with 2% ↓ Sa,O2

3. FA80(4)35(4) = 80% ↓ airflow with 4% ↓ Sa,O2 35% ↓ airflow and/or bands signals with 4% ↓ Sa,O2

4. FA80(2)35(2) = 80% ↓ airflow with 2% ↓ Sa,O2 35% ↓ airflow and/or bands signals with 2% ↓ Sa,O2

5. F80(4)50(4) = 80% ↓ airflow with 4% ↓ Sa,O2 50% ↓ airflow signal with 4% ↓ Sa,O2

6. F80(2)50(2) = 80% ↓ airflow with 2% ↓ Sa,O2 50% ↓ airflow signal with 4% ↓ Sa,O2

7. F80(4)35(4) = 80% ↓ airflow with 4% ↓ Sa,O2 35% ↓ airflow signal with 4% ↓ Sa,O2

8. F80(2)50(2) = 80% ↓ airflow with 2% ↓ Sa,O2 35% ↓ airflow signal with 2% ↓ Sa,O2

9. A4% = 80% ↓ bands with 4% ↓ Sa,O2 50% ↓ bands signal with 4% ↓ Sa,O2

10. A2% = 80% ↓ bands with 4% ↓ Sa,O2 50% ↓ bands signal with 2% ↓ Sa,O2

11. Angle P Counts drops in phase angle of more than 58° in less than 15 s

b)  Profiles where for apnoea definition a fall in Sa,O2 is not compulsory
The same profiles as above were analysed and were expressed putting a 0 inside the first parenthesis.  For instance F80(0)50(4)
means that for apnoea definition a fall in Sa,O2 is not compulsory but for hypopnoea definition (50% reduction of flow) a 4% desatu-
ration is needed.

↓: reduction; Sa,O2:  arterial oxygen saturation.  bands:  thorax/abdominal piezoelectric bands, signalling movement.



know the clinical importance of the agreement, visual
and different automatic scoring profiles of the NTRRV
(table 1) were compared to full PSG, at three cut-off
points (AHI >10, AHI >20 and AHI >30 events·h-1).
These three AHI cut-off points were used to calculate
the sensitivity, specificity and the coefficient of agree-
ment (Kappa statistic) of the visual and the different auto-
matic profiles of NTRRV with respect to full PSG.  The
results of the different automatic profiles of the NTRRV
were also compared with the visual scoring of NTRRV
at the three cut-off points.

Results

The mean age of the 36 patients (29 males) was 52±2
yrs (range 27–62 yrs), and the mean body mass index
was 32±1.1 kg·m-2 (range 23–45 kg·m-2).  All patients
were referred to our Sleep Laboratory to evaluate a SAHS.
Figure 1 represents the mean number of apnoea and
hypopnoea per hour (AHI) (Fig. 1a shows automatic pro-
files where for apnoea definition a fall in Sa,O2 is com-
pulsory; Fig. 1b shows automatic profiles where for
apnoea definition a fall in Sa,O2 is not compulsory).  The
column bars in the X-axis represent the values of the

respiratory events with the different profiles studied
when apnoea and hypopnoea (white columns) or isolated
number of apnoeas per hour (internal hatched columns)
are considered.  From left to right: the first two bars rep-
resent AHI values according to conventional full poly-
somnography (Full PSG) and the AHI obtained from
Full PSG dividing the total number of respiratory events,
instead by the sleep time, by the total time in bed (PSG-
b), respectively; the third bar represents the visual AHI
scoring values obtained from the NTRRV.  The remain-
ing bars are the AHI values obtained from different
NTRRV automatic profiles (see table 1 for detailed pro-
file characteristics).  It is evident from this figure that
the main discrepancy in the AHI values from the diffe-
rent profiles analysed depends mainly on the hypopnoea
component.

Table 2 shows the mean differences, standard devia-
tion, standard error and the 95% CI comparing AHI
obtained from full PSG with the visual and the different
automatic methods of scoring NTRRV. The best re-
sults, i.e. smallest difference and the narrowest 95% CI,
were those obtained by visual scoring of the NTRRV
and the following automatic scoring profiles of NTRRV:
FA80(2)35(2), FA80(0)50(2) and FA80(0)35(2).  Very
similar results were obtained when comparing visual
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Fig. 1.  –  The bars on the X-axis represent the mean±SEM number of AHI (white columns) (hatched columns represent the isolated number of
apnoeas) obtained from full PSG (first col: PSG); from full PSG dividing the total number of respiratory events, instead by the sleep time, by the
total time in bed (second bar: PSG-b); the third bar (Visual) represents the manually scored AHI obtained from the NTRRV; and the remaining
bars are the AHI values obtained from different NTRRV automatic profiles (see table 1 for detailed profile characteristics).  a)  Automatic pro-
files where for apnoea definition a fall in Sa,O2 is compulsory.  b)  Automatic profiles where for apnoea definition a fall in Sa,O2 is not compul-
sory.  AHI:  apnoea-hypopnoea index;  PSG:  polysomnography;  NTRRV:  night time recording of respiratory variables;  Sa,O2:  arterial oxygen
saturation.



and automatic scoring of the NTRRV, the above three
automatic scoring profiles along with FA80(2)50(2) and
F80(0)35(2) showing the best results (table 3b).

To assess the clinical relevance of the accuracy of the
measurement according to the method of BLAND and
ALTMAN [7], sensitivity, specificity and agreement using
Kappa statistic of full PSG AHI and the most precise
methods of scoring NTRRV were calculated at a Full
PSG AHI cut-off of 20 (table 3a).  Note that visual scor-
ing of NTRRV gave the best results.  Table 3b shows

the same information comparing the visual scoring of
NTRRV and the best NTRRV automatic scoring methods
obtained on the basis of the method of BLAND and ALTMAN

[7].  Nevertheless, analysing data from Appendix 1 and
2, we would like emphasize that some profiles have a
remarkable specificity (F80(4)50(4) and F80(2)50(2)
Sp=100).  F80(2)50(2) shows an excellent specificity
with an acceptable sensitivity in any of the Full PSG
AHI cut-off points studied, even if its agreement obtained
by the method of BLAND and ALTMAN [7] was not good
(mean±SD difference 14±13 with a 95% CI of 4.7), and
thus could be used as a confirmatory diagnostic tool.
Quality assessment of the signal displayed on the mon-
itor screen during NTRRV is shown in table 4.  It is
remarkable that Sa,O2 and flow signals displayed were
scored as excellent in 86% of the cases; by contrast, tho-
rax band signals had a lower consideration, with only
35% of the cases classified as excellent.

Discussion

This study suggests that visual scoring of NTRRV is
the most accurate and useful method of analysis when
compared to full PSG.  It has two main advantages: 1)
It has a good agreement with respect to full PSG and
shows the best relationship between sensitivity and speci-
ficity compared to full PSG; and 2) using the computer
screen, that automatically displays the entire study in a
succession of 2 min screens, it can be read in only 15
min.  We therefore, strongly suggest that this should be
the main procedure to score NTRRV.

However, the automatic methods of scoring could be
of help because they provide additional parameters, such
as apnoea duration, minimum Sa,O2, CT90 (% of time
spent at Sa,O2 <90%), snoring quantification and body
position.  In addition, use of the more specific methods
should make it possible to confirm SAHS.

Night-to-night variability is probably one of the most
important factors explaining the finding of a difference
in the AHI obtained with the NTRRV compared with
full PSG [8].  Although this factor seems to have a minor
importance in patients with severe SAHS, variability at
low AHI values can be fairly remarkable [8].  In addi-
tion, the AHI obtained with full PSG is calculated tak-
ing into account the efficient sleep time, whereas the
NTRRV calculates the AHI from the total time of record-
ing.  Nevertheless, when AHI from the NTRRV was
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Table 2.  –  Differences and 95% confidence interval
(95% CI) comparing AHI obtained from full PSG and the
different methods of scoring NTRRV (visual and auto-
matic)

Profile† Difference 95% CI

Full PSG-Visual NTRRV 5.2±13.1 (2.21) 9.54–0.85
Full PSG-FA80(4)50(4) 15.7±15.4 (2.6) 20.8–10.64
Full PSG-FA80(2)50(2) 7.94±14.2 (2.4) 12.6–3.2
Full PSG-FA80(4)35(4) 14.7±15.3 (2.6) 19.8–9.7
Full PSG-FA80(2)35(2) 6.0±14.7 (2.5) 10.0–1.1
Full PSG-F80(4)50(4) 19.4±15.2 (2.6) 24.4–14.4
Full PSG-F80(2)50(2) 14.7±13.8 (2.3) 19.3–10.2
Full PSG-F80(4)35(4) 16.6±14.8 (2.5) 21.6–11.7
Full PSG-F80(2)35(2) 9.5±13.8 (2.3) 14.1–5.0
Full PSG-A4% 18.0±16.5 (2.8) 23.4–12.4
Full PSG-A2% 11.8±17.0 (2.9) 17.4–6.2
Full PSG-FA80(0)50(4) 10.1±14.3 (2.4) 14.8–5.3
Full PSG-FA80(0)50(2) 4.8±14.0 (2.4) 9.4–0.2
Full PSG-FA80(0)35(4) 9.0±14.4 (2.4) 13.8–4.2
Full PSG-FA80(0)35(2) 2.9±14.6 (2.5) 7.7–2.0
Full PSG-F80(0)50(4) 13.8±14.6 (2.5) 18.7–9.0
Full PSG-F80(0)50(2) 10.6±14.0 (2.4) 15.2–6.0
Full PSG-F80(0)35(4) 10.8±14.2 (2.4) 15.5–6.1
Full PSG-F80(0)35(2) 6.4±13.9 (2.3) 11.1–1.8
Full PSG-Angle P 11.0±16.8 (2.8) 16.6–5.5

Differences are presented as mean±SD, and SEM in parenthesis.
PSG:  polysomnography;  NTRRV:  night time recording of
respiratory variables;  AHI:  apnoea-hypopnoea index;  95%
CI:  95% confidence interval.  †:  see Table 1 and Fig. 1 for
definition of profiles

Table 3.  –  Sensitivity and specificity comparing: a) full
PSG AHI and the best methods of scoring NTRRV obtained
on the basis of the method of BLAND and ALTMAN [7] at
full PSG AHI cut-off of 20; b) visual scoring of NTRRV
and the best methods of scoring NTRRV obtained on the
basis of the method of BLAND and ALTMAN [7] at full PSG
AHI cut-off of 20.

Sensitivity Specificity Kappa

a)
Visual NTRRV scoring 94 82 0.77
FA80(2)35(2) 83 71 0.54
FA80(0)50(2) 89 76 0.65
FA80(0)35(2) 89 70 0.60
b)
FA80(2)35(2) 90 86 0.77
FA80(0)50(2) 95 93 0.88
FA80(0)35(2) 95 87 0.82

For abbreviations see legend to table 2.

Table 4.  –  Judgement of the quality of the signals dis-
played on the screen, ranging from 0 (bad signal) to 3
(excellent signal).  Values are % of subjects with the dif-
ferent range of signals

Score
0 1 2 3

Sa,O2 0% 3% 11% 86%
Flow 0% 3% 12% 85%
Abdomen 0% 6% 25% 69%
Thorax 3% 33% 30% 35%

Sa,O2:  arterial oxygen saturation.
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compared with AHI from full PSG but corrected by the
total time spent in bed differences were minimized (fig.
1, PSGb vs visual).  As the mean number of hypopnoeas
but not the number of apnoeas obtained with the NTRRV
was significantly lower than that corresponding to full
PSG, this suggests that the main factor influencing the
underestimation of the AHI using NTRRV automatic
scoring is the underrecognition of hypopnoeas.  Conceiv-
ably, this is due to the different criteria applied to the
manual scoring in full PSG and the visual scoring of
NTRRV with respect to the software program for auto-
mated codification of NTRRV monitoring.

Therefore, depending on the program analysis used in
our study for NTRRV monitoring, apnoeas are recog-
nized if there is a reduction of more than 80% of flow
associated or not with a fall in Sa,O2 of 2–4%.  Hypopnoeas
are recognized if there is a reduction of flow and/or tho-
racoabdominal movement in the order of 50–35%, respec-
tively, associated with at least a 2–4% Sa,O2 dip.  Therefore,
some of the profiles used may underestimate the apnoeas
which are not associated to Sa,O2 dips, or hypopnoeas
with a reduction of airflow less than 35–50%, or asso-
ciated with arousals but not with Sa,O2 dips.  However,
despite the fact that the agreement between the full PSG
and the NTRRV is not perfect according to the method
of BLAND and ALTMAN [7], we think that, as the criteria
for treatment with continuous positive airway pressure
(CPAP) is documented SAHS plus a clinical impairment
more than the AHI itself, NTRRV could be useful, espe-
cially in moderate to severe SAHS.  Although with the
upper airway resistance syndrome cannot be detected
with the present technology, the future incorporation of
the flow contour characteristics could probably overcome
such limitations [9].  Other authors have analysed dif-
ferent respiratory variables (phase angle changes, snor-
ing plus oximetry) or have studied patients at home
[10–15].  Some of these methods have shown good cor-
relations between the respiratory disturbance index ob-
tained with portable monitors and full PSG.  However,
these studies have been performed on both small and
selected populations and have not addressed the issue of
scoring methods.

In summary, in our setting, visual scoring of NTRRV
is the most accurate and useful method of analysis for
sleep monitoring purposes.  Validated systems of NTRRV
can be a very important support to clinical practice in
the setting of the Sleep Clinic and their general imple-
mentation should probably markedly reduce the number
of full PSG used nowadays for the diagnosis of SAHS.
Furthermore, NTRRV may increase availability of sleep
recordings, thereby increasing the total potential number
of investigations that may be performed.
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Appendix 1.  –  AHI values, sensitivity (Sens), specificity (Sp) and condordance (Kappa) between Full PSG and visual
and different automatic NTRRV profiles using three different Full PSG AHI cut-off points: >10, >20 and >30 events·h-1.
(For apnoea definition a fall in Sa,O2 is compulsory).

PSG Visual FA80504 FA80502 FA80354 FA80352 F80504 F80502 F80354 F80352 A4% A2%

a)  Sensitivity, specificity and concordance of visual and some automatic NTRRV profiles compared to full PSG
AHI* 35±4.3 30±3.6 19±3.4 26±3.6 20±3.4 29±3.5 15±3.2 20±3.5 19±3.4 25±3.7 17±3.3 23±3.3
Cut-off Sens 78 64 75 64 79 54 64 64 75 64 71
>10 Sp 57 86 71 86 71 100 100 86 86 86 57

Kappa 0.30 0.33 0.36 0.33 0.41 0.31 0.42 0.34 0.46 0.34 0.22

Cut-off Sens 94 72 83 72 83 56 78 67 83 56 78
>20 Sp 82 88 76 88 71 100 88 94 76 88 76

Kappa 0.77 0.60 0.60 0.60 0.54 0.55 0.66 0.60 0.60 0.43 0.54

Cut-off Sens 94 53 76 58 82 41 53 47 76 41 47
>30 Sp 94 100 83 100 83 100 100 100 89 100 94

Kappa 0.88 0.53 0.60 0.60 0.66 0.42 0.54 0.48 0.65 0.42 0.42

b)  Sensitivity, specificity and concordance of some automatic NTRRV profiles compared to visual scoring of NTRRV
Cut-off Sens 76 88 76 92 60 72 76 88 76 88
>10 Sp 100 90 100 90 100 100 100 100  100 90

Kappa 0.64 0.73 0.64 0.80 0.46 0.60 0.64 0.81 0.64 0.73

Cut-off Sens 75 90 75 90 50 80 65 90 60 85
>20 Sp 100 93 100 86 100 100 100 93 100 93

Kappa 0.72 0.83 0.72 0.77 0.46 0.77 0.61 0.83 0.56 0.77

Cut-off Sens 53 82 59 88 41 53 47 82 41 53
>30 Sp 100 89 100 89 100 100 100 94 100 100

Kappa 0.54 0.71 0.59 0.77 0.42 0.54 0.48 0.77 0.42 0.54

*:  mean±SEM.  AHI:  apnoea-hypopnoea index;  PSG:  polysomnography;  NTRRV:  nighttime recording of respiratory variables;
Sa,O2:  arterial oxygen saturation.

Appendix 2.  –  AHI values, sensitivity (Sens), specificity (Sp) and condordance (Kappa) between Full PSG and visual
and different automatic NTRRV profiles using three different Full PSG AHI cut-off points: >10, >20 and >30 events·h-1.
(For apnoea definition a fall in Sa,O2 is not compulsory).

PSG Visual FA80504 FA80502 FA80354 FA80352 F80504 F80502 F80354 F80352 Angle Phase

a)  Sensitivity, specificity and concordance of visual and some automatic NTRRV profiles compared to full PSG
AHI* 35±4.4 30±3.6 25±3.5 30±3.5 26±3.5 32±3.5 21±3.4 24±3.6 24±3.5 28±3.7 24±3.0
Cut-off Sens 78 71 82 71 86 64 68 71 82 86
>10 Sp 57 85 43 71 28 87 71 71 57 42

Kappa 0.30 0.41 0.23 0.32 0.15 0.42 0.28 0.32 0.35 0.28

Cut-off Sens 94 83 89 83 89 78 78 78 89 77
>20 Sp 82 82 76 82 70 94 88 82 76 76

Kappa 0.77 0.65 0.65 0.65 0.60 0.71 0.66 0.60 0.65 0.54

Cut-off Sens 94 76 88 82 88 53 71 76 82 53
>30 Sp 94 94 83 94 83 94 94 94 89 100

Kappa 0.88 0.71 0.71 0.77 0.71 0.48 0.65 0.71 0.71 0.53

b)  Sensitivity, specificity and concordance of some automatic NTRRV profiles compared to visual scoring of NTRRV
Cut-off Sens 84 96 84 100 72 80 84 92 96
>10 Sp 100 70 90 60 100 90 90 70  60

Kappa 0.75 0.70 0.68 0.68 0.60 0.72 0.68 0.64 0.61

Cut-off Sens 90 95 90 95 75 80 85 95 80
>20 Sp 100 93 100 87 100 100 100 93 87

Kappa 0.88 0.88 0.88 0.82 0.72 0.77 0.83 0.88 0.65

Cut-off Sens 76 94 82 94 53 70 76 89 53
>30 Sp 94 89 94 89 94 94 94 93 100

Kappa 0.71 0.83 0.77 0.83 0.58 0.65 0.71 0.83 0.54

For abbreviations see legend to Appendix 1.


