Original Article

Epworth’s Sleepiness Scale in Outpatients with Different
Values of Arterial Blood Pressure

Miguel Gus, Daniel Nunes e Silva, Juliana Fernandes, Caroline P Cunha, Geraldo Druck Sant’Anna

Porto Alegre, RS- Brazil

Objective - To compare sleepiness scores of the Ep-
worth scalein patientswith different levelsof arterial pres-
sure when undergoing outpatient monitoring within the
context of clinical evaluation.

Methods- Atotal of 157 patients sel ected for outpati-
ent monitoring of arterial pressure during hypertension
evaluation were divided into 3 groups: group 1 - normo-
tensive; group 2 - hypertensive; group 3 - resistant hyper-
tensive. For analysis, values =11 were considered asasso-
ciated with respiratory disturbances during sleep.

Results - Seventeen (10.8%) patientsin group 1, 112
(71.3%) ingroup 2, and 28 (17.8%) in group 3, which was
composed of aged, more severely hypertensiveindividuals,
wereanalyzed. Groupsweresimilar relativeto sex and body
massindex, but differentinrelation to systolic and diastolic
pressurelevelsand age. Despite an absolute difference, no
statistically significant differenceoccurred between Epworth
scoresandintheproportion of patientswithvalues>11 (5.9%
vs. 18.8%vs. 212.4%; P=0.37). Despitethe positiveassocia-
tion between degreeof d eepinessmeasuredwiththescaleand
the severity of the hypertension, no statistical significance
occurred following control by age (p=0.18).

Conclusion - A positive correlation exists between
degreeof sleepinessand hypertension severity. Theabsen-
ce of a statistical significance shown in the present study
could bedueto abetatypeof error. Instrumentsthat render
this complaint into an objective finding could help in the
pursuit of an investigation of respiratory disturbancesdu-
ring sleep in more severely hypertensive patients, and
should therefore be studied better.

Keywords  hypertension, deep apneasyndrome, Epworth
sleepinessscale

Instituto de Cardiologia do Rio Grande do Sul/Fundagdo Universitéria de
Cardiologia

Mailing address: Miguel Gus - Unidade de Pesquisa do IC/FUC - Av. Princesa
Isabel, 395 - 90620-001 - Porto Alegre, RS — Brazil - E-mail: mgus@cardiol.br

Recent studies demonstrate the association between
arterial hypertension and the obstructive sleep apnea
syndromediagnosed by polysomnography*2. The VI Joint
National Committee on Detection, Evaluation and Treat-
ment of High Blood Pressure (VI INC) pointstowardsthe
obstructives eep apneasyndromeas 1 of the9clinica situa-
tionsresponsiblefor resistant hypertension®. The presence
of resistant arterial hypertension is not uncommoninthe
hypertensive population, affecting about 20% of patients*.

Polysomnography, the gold standard for diagnosing
the obstructive sleep apnea syndrome, is a sophisticated
examination, difficult to performwithin ahigh prevalence
context likethat of hypertension. Thus, theidentification of
clinical parametersassociated with thissyndromewould be
an ideal screening procedurefor identifying hypertensive
individual swho should undergo polysomnography.

Sleepinessduring the day isaclinical parameter es-
sential for the suspicion of adiagnosis of the obstructive
sleep apneasyndrome. The Epworth sleepinessscaleisan
easy-to-administer questionnaire incorporating the possi-
bility of using this complaint as an objective parameter.
Clinical studies of polysomnography have demonstrated
that values? 11 are associated with sleep disturbances,
including the obstructive sleep apnea syndrome 5.

The objective of the present study was the compa-
rison between differencesin the sleepiness score of pa-
tientswith different degreesof systemic arterial hyperten-
sion undergoing outpatient monitoring of arterial pressure
withinthe context of clinical evaluation.

M ethods

Patients aged over 18 years were selected from sub-
jectsseenfor outpatient monitoring of arterial pressuredu-
ring their evaluation at the Servigo de Hypertensdo do Ins-
tituto de Cardiol ogia/Fundagéo Universitériade Cardiologia
doRioGrandedo Sul between Juneof 1999 and July of 2000.
The possihility of the presence of sleep disturbanceswas
determined based on tel ephone contacts in which patients
indicated having a history of snoring and the Epworth

Arq BrasCardiol, volume 78 (n° 1), 21-4, 2002

21



Gus et al
Epworth's sleepiness scale

dleepiness scale composed of questions on the possibility
of napping during 8 different situations. Patientsrated each
guestiononascaleof 0to 3. Themaximumvalueattainable
was 24 5¢ (Table1). Data concerning the use of antihyper-
tensive medication, and the weight and height of the pa-
tientswere also collected. The Spacelab 90702 apparatus
with 3 and 4 hourly checks during sleep and wakefulness
respectively wasused for outpatient monitoring of arterial
pressure. Systolic and diastolic pressure averages were
takenfor analysesover 24 hours, and anocturnal (11:00 PM
to 7:00 AM) decreasein pressurewasal so noted; examina-
tionswere accepted when at least 1 valid measurement had
been taken every hour.

For comparisons, patientswere divided into 3 groups:
group 1 (normotensive) - patients with a 24-hour systolic
average<135mmHgand adiastolic average<85mmHg, not
using medication; group 2 (hypertensive) - patientswitha24-
hour systolicaverage<135mmHgandadiastolic<85mmHg-
using antihypertensive medication or systolic or diastolic
averages=135/85mmHg, or both, using up to 1 antihyper-
tensive medication; and group 3 (resistant hypertensive) -
patientswith systolic or diastolic averages=135/85mmHgor
both, using at least 2 antihypertensive medications. The 3
groupswerecompared rel ativeto age, sex, body massindex,
snoring history, and pressure val ues checked by outpatient
monitoring of arterial pressure and also values on the
sleepinessscale, aswell asfrequency of individualshaving
Epworth scores=11 or ahistory of snoring.

Comparisons were made with the ANOVA test for
continuous variables, using Bonferroni’stest to identify
which groupsdiffered from each other. Differencesbetween
category variableswere analyzed with the X2 test. Logistic
regression models were created, based on theoretical
presuppositionsby the authors, to evaluate theisolated ef-
fect of analyzed variablesrel ative to the occurrence of hy-
pertension or resistant hypertension.

Results

Two hundred thirty-one consecutive patients under-
going outpatient monitoring of arterial pressurewereinclu-
ded. Six were excluded due to technical examination pro-
blems, and 60 dueto difficultiesin the obtained interview
data. A total of 157 patients(70.4% of thetotal sampl€) were
analyzed, 17 (10.8%) fromgroup 1,112 (71.3%) fromgroup 2,
and 28(17.8%) fromgroup 3. Tablell demonstratesthat this

Tablel - Epworth sleepiness scale

Seated reading ()

. Watching TV ()

Seated, inactive in apublic place ( )

As automobile passenger for one hour without braking ( )

Lying down, resting in the afternoon when circumstances permit ( )
Seated, talking to someone ()

Camly seated after lunch without use of alcohol ()

. Inacar stopped for afew minutesin thetraffic ()

otd ..........
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Tablell - Characteristics of patients according to the severity of
arterial systemic hypertension —means+ SD or %

Variable Group 1 Group 2 Group 3 P
(N=17) (N=112) (N=28)

Males (%) 41.2 38.4 39.3 0.97

Age (years) 455+14.3 5344112 56.7+11.9** 0.012

BMI (kg/m?) 26.8¢5.6  26.6+3.8 27.4+4.3 0.62

SAPover 24h (mmHg) 121.8+5.4 134.4+13.6 143.2+15.3* <0.001
DAPover 24h (mmHg) 75.7#5.0 83.0+9.6 85.9+13.6** 0.005
Nocturna systolic 10.7£7.8 9.7£7.3 4.7+10.1***  0.008
decrease?®
Nocturna diastolic 15.4+9.3  14.0+8.7 9.7£11.0 0.06
decrease?®

*Group1vs. 2; 1vs3;2vs3—**group 1vs2; 1vs. 3-***group 1 vs. 3;
2vs. 3; d percentage points, SD-standard deviation; BMI- body massindex;
SAP-systolic arterial pressure; DAP-diastolic arterial pressure.

last groupwasmadeup of significantly ol der subjects, more
severely hypertensive, and with areduced nocturnal systo-
licdecrease. Groupsdidnot differ inrelationto sex and body
massindex. Tablelll comparessleepinessscalescoresand
snoring frequency in the 3 groups. No differencein the
percentages of snoring occurred, but although not attai-
ning statistical significance, alinear increaseintheaveraged
Epworth score and the frequency of subjectswith higher
scores(Epworth>11)-existed whengroups1, 2, and 3were
compared. TablelV presentsalogisticregressionmodel in
which the presence of systemic arterial pressure (resistant
or not) wasincluded as the dependent variable. Agewas
significantly associated withthediagnosisof systemicarte-
rial hypertension. A tendency existed towards statistical
significance relative to the presence of an Epworth score
>11. Other model sthat included resistant arterial hyperten-
sion asdependent variablehad similar results.

Discussion

Obstructive sleep apnea syndromeis a disturbance
characterized by recurring episodesof respiratory flow arrest
duringdeep’, affecting about 4% of menand 2% of womené?.

Several recent studies have strengthened indications

Tablelll - Sleep disturbances accor ding to the severity of systemic
arterial hypertension-means+ SD or %

Variable Group 1 Group 2 Group 3 P
(N=17) (N=112) (N=28)

Snoring (%) 64.7 59.8 60.7 0.40

Epworth score (%) 4.7+3.9 6.0£4.8 7.0£5.7 0.29

Score above 11 (%) 5.9 18.8 21.4 0.37

TableV —Modéd of the logistic regression that includes the diagnosis
of arterial systemic hypertension asthe dependent variable

Explanatory variable B Exp(B) 1C(95%) P
Age (continuous variable) 0.05+0.02 1.05 1.01-1.10 0.008
Score= 11 14+1.07 47 051-334 0.18
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that thissyndrome may cause arterial hypertension %23, It
isunderstood that respiratory sleep disturbances have
components of increased sympathetic activity, decreased
reflex baroreceptor sensitivity, and vascul ar hyper-respon-
siveness4. Carlson et al *> demonstrated that patientswith
the obstructive sleep apnea syndrome have a significant
increase in sympathetic muscle activity when compared
with controls during wakefulness. Anincreasein plasma
levels of norepinephrine associated with systolic arterial
pressure was observed, suggesting a correl ation between
these factors and the devel opment of the cardiovascul ar
complicationsof obstructivesleep apneasyndrome?®. The
same authors pointed towards the decreased sensitivity of
thebaroreflex stimulusconseguent toincreased sympathe-
tic activity asapossiblemechanismfor thedevel opment of
sustained systemic arterial hypertension in patientswith
obstructive sleep apneasyndrome ',

Therecently published 4-year follow-up of 709 pati-
entsfrom an American working community supplied data
for afirst cohort study eval uating the obstructive sleep ap-
neasyndromeasarisk factor for thedevel opment of arterial
hypertension 2. A positive association, controlled by con-
fusionfactors, witharelativerisk of 2.89 (1C 1.49-5.64) was
foundinindividual swith an apnea/hypopneaindex 315.

Another recent study *, with atransversal design per-
formed with asampleof 6,841 patients, similarly demons-
trated an associ ation between an apnea/hypopneaindex
diagnosed by home polysomnography and hypertension.
Specific analysesdemonstrated that thisfinding wasinde-
pendent of obesity, sex, or age.

Despitethesefindings, thistopic hasnot beenfully ap-
preciated by the mgjority of doctorsactiveintheareaof hy-
pertensivedisease®'°. Anexplanationfor thisfact could be
the difficulty in the diagnosis of obstructive sleep apnea
syndrome. Thegold standard for itsidentification ispolyso-
mnography, which permitsthemonitoring of stagesof deep,
oxygen saturation, and respiratory patterns, and quantifies
the number of apneas and hypopneas during sleep by the
apnea/hypopneaindex 2. However, polysomnography isan
expensive examination, demanding patient cooperation, a
capable professional, and aspecificlaboratory 8.

A clinical interview during the screening of patients
with a suspicion of obstructive sleep apnea syndrome
would beauseful tool, becauseit could be used by any me-
dical professional. Hoffstein et al > demonstrated that acli-
nical result alonewould not be sufficient to diagnose obs-
tructivesleep apneasyndrome, only attaining a60% sensi-
tivity, and a63% specificity. TheEpworth deeping scalewas
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considered by Johns®asaform of objectiveevaluationof a
complaint of sleepiness. A significant correlation between
values =11 and sleep disturbances, among which isthe
obstructive sleep apnea syndrome, was found. Polysom-
nography was used asthe gold standard in thisclinical in-
vestigation. The more severe the hypertension iswe may
assumethat differenceswill existinthe Epworthvaluesand
the proportion of individualswith values>11 if an asso-
ciation between obstructive sleep apnea syndrome and
systemic arterial hypertension exists and an association
between val ues on the sleepiness scaleand the obstructive
sleep apnea syndrome as diagnosed by polysomnography
also exists. Thisfinding would indicate that the question-
naireisapromisinginstrument for theeval uation of hyper-
tension, becauseit could beanindirectindicator of thepre-
sence of arespiratory sleep disturbance.

The 3 groupscompared weredifferent concerningthe
severity of thehypertension, apositiveassociation existing
between the severity of sleepiness and the severity of
systemicarteria hypertension, independently of other con-
fusing factorslike age. Thelack of statistical significance
could be a consequence of alow power of the sample or
equally of thelimitationsof thequestionnairetoindicatehy-
pertensivecarriersof theobstructive sleep apneasyndrome
withintheclinical context.

Thefreguency of snoring, asymptom often associa-
ted with the obstructive sleep apneasyndrome, isto be no-
ted in the present sample; it confirmsthe hypothesis that
hypertensives areindividual swith ahigher prevalence of
respiratory disturbancesduring sleep. The above-cited re-
sultsof thestudy with Americanworkers? showed apreva-
lence of 20% of snoring in the general population, avalue
much below the 60% of the present work. However, asimila
rity in numbersbetween the 3 groupsdoesnot indicatethat
thisisareliableclinical parameter for indicating the pre-
sence or not of the obstructive sleep apnea syndrome wi-
thinthe context of hypertensiveindividuals.

Other methods less complex than polysomnography
have been tested asaway of screening patientsfor adeeper
investigation of theobstructived eep apneasyndrome. Some
workers?2 defend theuse of pulseoximetry tothiseffect.

We conclude that it remains a challenge to identify
simpler clinical or complementary methodsto aid in the
diagnosis of the obstructive sleep apneasyndromein the
routine management of hypertensives. Theresearch of the
degree of sleepinessamong patients with more severe hy-
pertension could help in proposing the use of more defini-
tivediagnostic procedureslike polysomnography.
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