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Sleep Related Questionnaires
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7h ¥~ E2F M & (Epworth Sleepiness Scale) 10 0]
Lh Ozt =7HE250| 210, {2 24%0| SEHE [Mfj(narcolepsy with
cataplexy)

Ch 8150 7AIZ S28] HE Xk, M=ot FHERIF0| 37(E 0|4 X5
O datdizto] 2HE a2 U(narcolepsy without cataplexy or idiopathic
hypersomnia)
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= In 1988, Buysse et al.

m  Sleep Efficiency

+ Daily Disturbances

19 items (patient) + 5 items (sleep partner)

m  PSQIK, validated in 2012, Sohn et al.
= Cronbach's o coefficient : 0.84
= Sensitivity 0.943, specificity 0.844, cut-off value 8.5

1. St I MO $He| E X5 (PSQI-K)

(using Sleep Duration and Sleep Efficiency variables)
+ Perceived Sleep Quality
(using Subjective Sleep Quality, Sleep Latency, and Sleep Medication variables)

(using Sleep Disturbances and Daytime Dysfunctions variables)

The most commonly used generic measure in clinical/research settings (currently available in 56 languages)
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ORIGINAL ARTICLE

ng 11 Sehn « Do Hyung Kim « Mi Young Lee
2 Won Cha

Abstract

Parpose The Pittsburgh Sleep Quality Index (PSQ1) is a
self-reported  questionnaine that measures sheep quality
dusring the previows month, The aims of this study were 1o
analyze e reliability and validity of the Korean version of
the PSOL{PSQEK) and to evaluste its sefulnes.
Methody We developed the PSQI-K, which involved
tramslaling the origmnal PSOH it Korean and then
translating back imio English to check it nocumey, We
tested the validity of the PSQI-K on a ol of 394
individusls; 361 with poor sleep (primary insomnia, =
201; narcolepsy, n=50) and 133 with good slesp. Al
sulsjects completed the PSCH-K, 285 had overnight nochur-
nal polysomnography. and 53 were randomly selected for 2
retest with the questionnaire after 2-4 wesks without any
intervendng treatment. The mean PSOLK global scores in
each group were analyzed after adjusting for age and sex
Renlts Crombach's & coeflichont for intemal consistency aof
the toml scone of the PSOR-K was 084 which shows high
relibality, Sensitivity and specificity for distinguishing poor
and good skcepers were 0943 and .84 using the bes
cutoff point of §.5. The total and component scores of the

The reliability and validity of the Korean version
of the Pittsburgh Sleep Quality Index

PSQI-K for insomnia and narcolepsy wene significantly
higher than those for controls (p<005) The test-retest
comelation coefficient was 065 for the tohl score {pe
0081 ). Theere was o significant difference between the two
values using the paired £ fests.

Clomeies The PSOE-K s 0 reliable and valid question-
naire for evaluatmg sleep quality in panents with sleep
disorders

Keywords Shoep quality - Reliability - Valadity
Polysomnography - Insomnia
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+ Sleep Duration

+ Sleep Latency

+ Sleep Efficiency

+ Subjective Sleep Quality
+ Sleep Medication

+ Sleep Disturbances

+ Daytime Dysfunctions
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CLINICAL REVIEW

The Pittsburgh sleep guality index as a screening tool for sleep @r‘.mm
dysfunction in clinical and non-clinical samples: A systematic review

and meta-analysis

Tatyana Mollayev,
Colin M, Shapiro ™~

**, Pravheen Thurairajah ¥, Kirsteen Burton ©, Shirin Mollayeva **,
. Angela Colantonio "

* Graafusie Deparmment of kehabvfitarion Soence, Colisbomive frogmm i Seursscience, tmversity of Tomnin, Torento kehahilimtion nstinze-Universine
Mralth Metwork. 550 Unfersiey dvenue. fm 11120, Torsmta, O ARG 242, Cunsls

ck CTilfren, Camada
of fmaging. knsitue of Health oy, Mesapement 4 Evsluation, University of Torento. Canada
Cell and Systenss Mok, forulty of Arts & Science. A
Advirscent Seep Clmi, (ot
i

" Pepartment of Perchimiy wmd Oph
& touthdale kil & Adolesornt Sleep

guired firwin fnfury Research Laboratory University of lronta
Seieace, Apuined Brups Ingery Reseuirs Lafivators, Untrersity of Tamini

s Torseitn Westers Wospitol, Linersiy Weuth Nefwrei. Ontarin, Comida

. ninri, Canuda
* Squndersan Family Chair in Acquired Brain bfury Research. fomets ehahilisstion inrtiure-Lisversty Health Network (TR Chair in Gender,
Wiork and Heaith, Deparmment of Ocoupanional Siesce and Ovruparisnal Thempy, University of T, Crmods

ARTICLE INFOD

SUMMARY

Asticle bisrory:

Beceived 14 Sepember 2014
Beceved in revised farm

10 fansiary 2015

Actepted 26 Janaary 2014
ailabile b 17 Febniary 2015

h slorp qualiy index
peprties
Senadilicy

SysEman: revew

Meta-analysis

This review appraisex the process of development and the measurement praperties of the Fittburgh
sleep quality index [FSQ1), gauging ts potential s a screening ool for sleep dysfunction in non-clinical
and clinical samples; it alsa compares non-clinical and clinical populations i terms of PSOL scores.
MEDLINE, Embase, PsyclNFO, and HAPT databases were searched. Critical appraisal of studies of mea-
surement properties was performed using COSMIN, OF 37 reviewed studies, 22 examined construct
walidity, 19 — knowi-gmisp validity. 15 — iiternal consistency. and thiee — test-retest reliability. Study
squality ranged from poue to excellent, with the majority designated fir. Internal consistency, based on
Crombach's alpha, was good. Discrepancies were observed in Eactor analytic studies. In non-dinical and
clinical samples with known differences in skeep quality, the PSOI global scones and all subscale scores,
with the exception of sleep disturbance, differed significantly. The best evidence symthesis for the P01

and vabididy, and ity i a wariety of samples, suggesting
the tool fubfills its intended usility. A tasopametnic analysls can contribute to better understanding of
sleep a8 wither a o comstrucL

© 2015 Elsevier Lid. All fights reserved.

PSQI

m the only standardized clinical instrument that covers a broad range of indicators
relevant to sleep quality

m circadian rhythm disorders and medication effects other than those by sleep aids,
not covered

m [n the majority of studies, Cronbach's alphas ranged from 0.70 to 0.83, meeting the
cut-point for a positive rating for within- and between-group comparisons

m The published findings outlined high correlations of the PSQI with other measures of
sleep quality (i.e., clinical diagnosis of insomnia, the IS| score, some variables of
PSG and actigraphy, etc.)

m Lack of consistency in sex differences
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2. MU =M I I}X| (GSAQ)

m Global sleep assessment questionnaire
m In 2002, Thomas et al.
m 11items

m For aid in the diagnosis of a particular sleep disorder (screening):
insomnia/EDS/0SA/RLS/PLMS/nightmare-RBD/ pain-drug/depression

SLEEP
MEDICINE

Shery Mot

Original anicle

A new questionnaire to detect sleep disorders

Thomas Roth™”, Gary Zammit", Clete Kushida®, Karl Doghramji?, Snsan D, Mathias,
Jnsephine M. Wong', Danicl 1. Buysse®

ety W 5

Abstrac

Ohbjectives: Sleep disorders remain lurgely undiagnosed in the general populution. The current study asessTed whether the Global Sleep
Assessment Questionmaire (GSAQ) conld: (1), distinguish between sleep disorders (including no sleep disorder: (2), be a reliable and valid
sleep disorder screener; and (3). serve as o practical, user-frendly screening tool for primary care and sleep centers.

Methods: Two hundred and twelve adults from five sleep centers and mwo primary care clinics completed the GSAQ and received
confirmed diagnoses from o sleep specialist. Of the 212 patients, 13% (65.6%) had at least one sleep disorder, 60 (2 &) had two or
mare sleep disorders, and 13 (6.1%) had no confirmed sleep disorder, Ninety-one (43%) individuals completed the GSAGH a second time for
rores for cach deep disorder including, but not limited to, paimary insomma (1), insomnia associsted with a mental
ructive skeep apoea (OSA), periodic limb movement (PLM), and p (P} were puted, The irvety and

A using hi clinical diagnosis as the gold standard and mean domain scores 45 a cutpoint.

Results: The mesn participant age was 45 years, 52% were female, Observed froquencies were: 36 (1, 14 (IME), 31 {0SA), 7 (PLM) and
4% (P}, Test—retest reliability ranged from (151 1o (092, Pearson correlation coefficients supgested that the GSAQ discriminated berween
diagnoses. The sensitivities and specificities were T9IST, B3/51, 93/58, 9352, and 10049 for 1, IME, OS5A, PLM. and P, respectively.

Conclusions: Cur findings suggest that the GSAQ can aid in recognizing sleep disorders, Furure smdies should focus on chameterizing its
predictive values in primary care settings, © 2002 Elsevier Science B.V. All rights reserved.

Kevwords: Skeep disonders: (lobal slecp awesment questionnaire; Predictive value
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3.AHEE £=HE T (SSS)

m Stanford sleepiness scale
m In 1972, Hodds et al.

® 1o quantify progressive steps in sleepiness at a certain point

O& § M9 B SO0 WE WHE Moo fUD VE oiNe.
o1,

Y E5M 82, BA0 BR BYBE =DG,
2. H¥s| ¥9E A4ND UFIM 25 B ¢ AL,
03, 2N8 #23E ANE Q4 HEAN 49949,
04, g %3 20 a9,

o2
=2
-}
o
ol

5. SEWM BUE IFE 27 UL, TU2 WS AT WO BEG.
O6. &2 Y& ¥9°0, 52 49,
0O7. =2 =1 JX2 9o A2 271 80, 3N 38 ¥ 29.

in time.

4. 2R AL FS BT (KESS)

m |0 1991, Johns et al.

PSR #9A 58 AE (Korean version of Epworth sleepiness scale) |

He® HIEAE Q2 G89 TN @04 B9 §M4 B2 IECINE 7 AEUTT 92 B2° RUNEE D9
HEYE. SR 527 OF ¥ MO B0 A5A%, 3 4N B20Y 988 B8N ¥hN 2EM2 N 4T TR B
ER SRR B WA VE 94 waYyg,
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15—
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u@ Narmal range in healthy aults

18 or higher  Savara seepiness

14 Mild sleepiness

17 Moderate seepiness
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Total item score
10.00
Q.00

The reliabil

¢ and validity of the Korean version
of the Epwaorth sleepiness scale

Vi Wirn ot - Jis B L < Flym Ky Soun o
Seung 1bson Lee + Clod Shin - Surray W, Jukas

Ahstract

Ohjective The Epworth sleepiness scale (ESS) is widely
wsed to measure the subject's average sleep propensity
across those different situations in daily life, particularly in
paticnts with skep-d T

this smdy were tw test the hypothesis that the Korean
version of the ESS (KESS) is valid and evaluate its
usefulness.

Muaterials and methods We developed the KESS, which
involved transtating into Korean and then translating back
into Enghsh to check its accuracy. A total of 273
participants (181 obstructive sleep apnea (0SA)—37 mild,
61 moderate, 83 severe, 32 simple snoring and 60 normal)

dered I The of

Score

800
T.00
6.00
5.00
4.00
3.00
.00
Loo
0.00

Healihy controls ~ Patients

were included in this smdy. All subjects completed the
overnight polysomnograph and 33 of the total subjects were
randomly selected for a retest with the questionnaine
approximately 2~4 weeks later. The associations between
KESS and the degree of OSA were examined through
ANCOVA, adjusted for age, sex and BML

Results The total score and each item's score of KESS in
patients with OSA were significantly higher than subjects
with normal controls (p<0.01). As the seventy of O5A
increased, the KESS showed significantly increasing
patierns (p for trend <0.01). The KESS in patient groups
showed good intemal consistency (Cronbach's a=0.90) and
test-retest reliability (r=0.78 to 0,93),

Conclusion The KESS is a reliable and valid tool for
screening patients with duytime sleepiness in Korea

5.8t T 2 A ZtE & T (FSS-K)

m In 1989, Krupp et al.

m 9items, 7 Likert scales
m [n 2013, Jung et al.

m  (University students)

m Cronbach’s alpha 0.93
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6. et=& =2HE AL A X (ISIK)

®m Insomnia severity index
m In 2011, Bastien et al.

m 7 items

m In 2014, Cho et al.
m Cronbach’s alpha of 0.92, cutoff score of 15.5
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ORIGINAL ARTICLE I S 2001
1 Ciin Wl 20783035 210215 i doi o1, o= 2014 10.3.210

@Cm@Malk

Validation of a Korean Version of the Insomnia Severity Index

Yo Won Cho.” Mes Ling Song,” Charies M, Monr’

“Dieguarmmant of Newroiogy, Smysng Unkersty Dongsan Medcal Cenier, Doegu Kot
*Depariment af Gradeate Schoal in Narsing Science, Cobegn of Nursing. Kemyusg Unvenssy, Daegu. Koma
Enale de Pryohoicghe, Unkershe Laval, Dustes, 9T, Canads

Background and Purpose The purposes of this study were fo standardize and validate a
Korean version of the Insomnia Seventy Index (ISI-K). and to evaluate its clinical usefulness.

Methods  We translated the IS1 into Korean and then wmnslated it back mto English to check
its aceurey. The 614 patients with sleepdmm whio were enrolled in thas smdy comprised 169
with primary in, 133 with i i, and 312 with obstructive sleep apnea. All
subjects nnderwent cne might of pol phy (PSG) and completed the Korean versions
of both the Pittsburgh Sleep Quality Index (PSQI-K) and the Epworth Sleepmess Scale, as well
a4 the ISI-K._ The ISI-K was compared to these sleep scales and vanous PSG sleep pammeters.

Results The mtemal consistency the ISI-K total score was confinmed by o Cronbach’s alpha
of 1192, and the stem-to-total-s {ations (item-total 1 ) ranged from 0.65 1o
01,84, sugm ik liabiliry. The 1 between the ISI-K wial score and PSQI-K
was 084, which suumed 1d=n|ln1e convergent validity. Low-o-moderate comelations were
obtained between the ISI-K total score and PSG-defined sleep parameters: 0.22 for sleep onset
Iatency. (.38 for wale after sleep onset, and 0.46 for sleep efficiency. A cutoff seore of 15.5 on
the ISI-K was optimal for di g patients t\-ltll in. The test-retest scoves me[ a
d-week interval with 34 subjects vieldad a | fhicient of 0.86,
temporal stability.

Conclusions The findings of this study show that the 1SE-K 12 a reliable and valid mstimment for
assessing the severity of msomuia in a Korean population.  J Clin Neurel 2014;10(3):210-215
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I BBpATD £8 3 M T (GSESK)

m In 2005, Broomfield et al.
n EE AP fI8 = B SAHE g2t

m 7 items, 3 Likert scale

m In 2014, Kim et al.
m Cronbach's alpha 0.78, test-retest reliability 0.83

6.

ol AAdzgr stof sl # oA ¥ AR FE
Zheiar AUA A = i
U W7l 38 AEEEAE 5 slojok fign 7l
e 3 2 olFA4 B8 ojgA s g Felgel F
Aele] 2 AL vE

© & 2 A Za9 o9 s g
e ke | M Ech
= A2 7h7] deld ERtalFch

£ 4 AR A 24 42 & e 23 gl 43

CHEHAIZIISHS| 2020 T MIBOXt FAH[SHETHS| -

Zol2 -



+

nx
HO

8. SHET ool o3t 7|55
A T (K-DBAS-16)

In 1993, Morin et al. 30 items
In 2004, 16 items, 10 Likert scales

In 2009, Kwon et al.
Cronbach'’s alpha 0.85
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. Maligyev et il | Sleep Mediche Meviews 25 (200) 8217
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9. HIEE d&

m In 1995, German
n THAED ZM A =HDt O 2 d|2F TE o) of 5t 2
s ZIE|EE2| el & 3728 ojdlo|H 2t o2 T

n 3 37H2| ZiE| 2| & 27} ol ate| FHE|Da(oM et g Bl Z2 19

m AHI >5, sensitivity 69%, specificity 41%, NPV 0.2, PPV 0.86
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CATEGORY 1 CATEGORY 2
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a §4ZNd 97 3¢ 7. M0l & el MEE§ 7ie?

b ¥4 UE 3 a MY A4

¢ ¥&d 8¢ 3¢ b UF4 3-44

d of§ IchEdelsd §E 422 o 4T 1-29

3. Woi} AF T @07} 27 d @eed |-29

a A9 ofg e A4 @AY dg

b UF U 3-44 8. 4§ #4 3ol Fo| & o] Y27

c. ¥« 1-29 a4

d deel 1-29] boefy2

e Mg gAY dd we) 2ycie

4 EEOE AR & YrHA @ N guar 9. deid A% A5 & 34 Ho| =u2?

2 0l CET

b.ojya b 4F U 348

¢ 28 o UFUH |-29

54880 FLg0| Gli= A& o8 Aol W UUR d Sued 1-29)

? e A9 @AY do

a. A el CATEGORY 3

b dFu« 3-44 10. 2e¢E 2 d42?

¢ WU 1-29) a9

d el 1-29 boshi2

e A8 #4AY Highrisk: 270 ol 89 category*J4] positive
Low risk: 171 9184 categorv=4d positi

10.STOP & &

m In 2008, Canada L.2&9| 3. ¥
) 242 3 2§ TUS? Salo] £ ol S& YAk e
m 4items (Fadec 274 £= $EE che Abgol o] gla?
m 271X O] 4k 2kMO|H DR(EH A 2ols B9 A=2) Alobe
ol oby2
L8l
2498 Gg4le nEYSR AEE YT
TalE A2 mEstAy By gde?
27 o ofri 2
ol s High risk: 220 oL <44 A

Fig. 2. Korean version of STOP questionnaire.
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11. STOP-BANG 4 &
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= S0 EE AN DI2SHL, S8E UL M 28 E 382

210k 2EEUNN0)
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20| LT r)
D0 YU EE 2D s

A B TS BAIT} 35 kp'm 20 S LITH®)

LEO| T 50 Ml 20 B ELIDFA)

LITHNNES TR E 83)
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M
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12.SA-SDQ & &

m the Sleep Apnea of Sleep Disorder Questionnaire

m In 1994, Douglas et al.

m  eight questions and four items related to weight, smoking status, age, and BMI

m In 2014, Lee et al.
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CLINICAL REVIEW

Uréversity of Nebwskn Medical Center, 154

Screening and assessment for obstructive sleep apnea in primary care @ww
lennifer N. Miller’, Ann M. Berger

ARTICLE INFO

SUMMARY

Article history:

Reorted IT April 2015

Recerved m revied form

3 Sepeember 2015

Accoped 28 Septemler 2015
Available onfime 22 October 2015

Krywords!

Assessenent

Chrdina wular

Evalration

Obstractive sleep apmed
Mezsarement

Screenis

Sleep rolated breathing daarders

(hstructive sleep apnea (O5A) (s the most comman sheep-related breathing disorder and contributes to
increased morbidity and compromised cantiovascular outcomes. Skeep disarders are common but rarely
reported and addressed by primary health providers. An Amenican A@demy ol Sleep Mediane task lorce
[2015) released quality measures for the cane of adull patients with DSA: the first sutcome is impraved
detection and categorization of 0SA symptoms and severity (o promote asessment and dagnosis of the
disusdes,

This state of the science almed il the wreening and for OSA in
primary care settings including the psychometric properties of 0SA screcning measures. Studies that met
inclusion criteria wese fourteen i and three imental designs. 0SA screening

measurements |Berlin questionnaire, Epworth sleepiness scale, STOP Hang) with extensive validation
studies were examined. Conclusions are that the current practice model of screening and assessment for
O5A in primary care is and ineflective. Primary care providers encounter patients with 05A
Symptoms bt do not routinely screen, assess, of refer (04 sleep specialist. Mose psychometric reseanch is
needed for the OSA screening measurements in primary care, The results of these studies can be
translated tnio pracice 1o increase detection of 05A.

© 2015 Elsevier Ltd. All rights reserved.
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Usefulness of Berlin and STOP Questionnaires
as a Screening Test for Sleep Apnea in Korea

Chul Kwon, Seung Youp Shin, Kun Hee Lee, Joong Saeng Cho and Sung Wan Kim
Departmons of Ctodarvigology-Head and Meck Sirgery, School of Medicine. Kyung Hee Untvarsity, Seonl, Korea

FatolH FARSE shabe] AEARAM Berlin 423t STOP 429 /84

Y-

coldal - 234 Y4

Hatta ejafiel o vl e akiny

Recwived  Tuly 202080
Revised  October 11. 2000
Acewpbed  Dictobey 71, 7110
Address for correspomdence
Sung Wan K MD

Hd@'wm and WMW! Althovgh obstructive sleep apnea is commoay it has offen
primary el niow, with oo validnted sereening tool of
dnlnl\.lme sleep npu:o (D5A) fir Korean patients. The aim of this study was to mvestigate
the usefitlness of Berhin questionnaire (Berhin Q) and STOP questionmnire (STOP Q) as a
seTeening test for sleep apnea for the Karean patients,
Subjects and Method  We nduummud Berhn Q .md STOP Q 1o 106 patienty who 1e-
ceived a full night pal poaitive pre-
dictive value (PPV) and negmuepudxme value (NPV ) of ench questionnaire sccording to
patients” severity by aposs hypopoes index (AHT)
Results  Resulls were categorized accarding fo AHI severity nsting cus-off pmnn. of AHL
‘praater than S, 15, and 30, The sensitiviry and spacificity of the Berlin € were 69, 72
41, 43, 39-. mpa_uuh NPV and PPV of Berhin  were 0.20, 0.43, 6.74 and 0.86, 672, 0.43,

Hiead nnd Neck Sargery
School of Medicine,
Riruang; Elow Usiversiiy,

wy and fieary of e STOP Q wis 97, 97, 08% mid 35, 20, 12%, re-
spectively. \IF\ and FFV RKSTOPQ\M(! 0,67, (078, 0.89 and were (LES. 071 (.40, respectively:
Conclusion  Our results mdicate thar STOP Q shows higher sensitivity than Berlin
witls similar specificity: Therefore, STOP  is a more convenient and better means than

1 Hoen-dong. Doagdaenmn. gu.

Berlin 0 to serees patisms for obstructive sleop apes

5":'“' iy Korsan J Ohorhinclaryngal-Head Meck Surg 2010.53 76872
Fix. H 7 Words  Beclin ire - STOP questionnaire - O sheep apnen
E-mail d.lh.mv\ @hammed] net o ke

o

The Utllity of Three Screening Questionnaires
for Obstructive Sleep Apnea in a Sleep Clinic Setting

Bomi Kim,' Eun Mi Lee,' Yoo-Sam Chung,* Woo-Sung Kim," and Sang-Ahm Lee'

Departments of "Neurology, Uhnlanmgalogy.

Rocenved: Ageil 17, 200

Revsod: June 28, 2014

Aooegeod: July 11, 200

Comuspanding authar, Ot Sang Ak Lse.
Depsrmiant of Neuedlagy,

Asan Madical Cantor,
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B8 Ohympic-ro 43, Songpe-gu,

Soaoul 13873, Xores.

Tol B2-2-3010-3845, Fax: B2-2-478-8591
E-mait salowGamc seoke

507011 pressmnd ot the annual mestng of
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s M Carvar, L

ulmonclogy, i, Kome

in Collage of Medic

Purpose: The mm of s study was 1o determmne the diagmostic value of three
scresanng questionures o identifyme Korean patients ot high ask for obstructive
skeep apnea (OSA) in a sheep clinic setting in Korea, Materfaks and Methods:
Diata were collected from 392 adult patientss with suspected OSA who visited a
sheep cenfer. All patients conipleted the Skeep Apnen of Sleep Disorder Question-
are (SA-SDQ), the Berlm questionname. and the STOP-Bang questiomunre. Es-
timated OSA risk was compared to a diagnosis of OSA. The sensitivity, specificity,
positive predictive value, and negative predictive valne were calenlated for each
questionnare. Resulis; The prevalence of DSA was 83 6% using an apuea-lypop-
pea index (AHT) =54 and 58.4% for an AHI =155, The STOP-Bang question-
naire biad & high sensitivity (97% for AHI =5/, 98% for AHI =15/, but the speci-
ficiry was low (15%6 and 11%, respectively). In contrast, the sensitiviry of the SA-
SDQ was not high enough (58% for AHT =5, 74% for AHI =15%) to be usefil m
a chimicnl setting: whereas the specificity was relatively good (66% and 61%, re-
spectively). The sensitiviry and specificiry values of the Berlin questionnaire fell
between those of the STOP-Bang questionnaine and the SA-SDQ. Conclusion:
The STOP-Bang questionname may be useful for screenmge OSA i a sleep clinic
setting, but its specificiry is Jower than the sceeptable level for this purpose. A new
screeaing (uestioninmre witli o high sensitvity sd acceptable specificity 15 there-
fore needed m a sheep clinic setting.
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