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Reliability of the Information About the History of Diagnosis and
Treatment of Hypertension. Differences in Regard to Sex, Age,
and Educational Level. The Pro-Saude Study
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Objective - To assess the intraobserver reliability of
the information about the history of diagnosis and
treatment of hypertension.

Methods - A multidimensional health questionnaire,
which was filled out by the interviewees, was applied twice
with an interval of 2 weeks, in July °99, to 192 employees of
the University of the State of Rio de Janeiro (UERJ), stratified
by sex, age, and educational level. The intraobserver reliabi-
lity of the answers provided was estimated by the kappa sta-
tistic and by the coefficient of intraclass correlation (CICC).

Results - The general kappa (k) statistic was 0.75
(95% CI=0.73-0.77). Reliability was higher among fema-
les (k=0.88, 95% CI=0.85-0.91) than among males
(k=0.62, 95% CI=0.59-0.65). The reliability was higher
among individuals 40 years of age or older (k=0.79; 95%
CI=0.73-0.84) than those from 18 to 39 years (k=0.52;
95% CI=0.45-0.57). Finally, the kappa statistic was hi-
gher among individuals with a university educational le-
vel (k=0.86; 95% CI=0.81-0.91) than among those with
high school educational level (k=0.61; 95% CI=0.53-
0.70) or those with middle school educational level
(k=0.68; 95% CI=0.64-0.72). The coefficient of intraclass
correlation estimated by the intraobserver agreement in
regard to age at the time of the diagnosis of hypertension
was 0.74. A perfect agreement between the 2 answers
(k=1.00) was observed for 22 interviewees who reported
prior prescription of antihypertensive medication.

Conclusion - In the population studied, estimates of
the reliability of the history of medical diagnosis of hyper-
tension and its treatment ranged from substantial to
almost perfect reliability.
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Estimatesof prevaenceof hypertensionin someBrazi-
lianregionsranged from 11%to 25% of theadult population
inthe*90s*4, because of anincreaseinthefrequency of some
of itsrisk factors, such asdietary issues®, overweight ¢, and
stress of a psychosocial nature "8, Therefore, epidemio-
logical studieson hypertension havegained anincreasing
relevancein our country.

Direct measurement of blood pressureisnot aways
feasibleinmultidimensional studies. In such cases, infor-
mation provided by theintervieweeinregardtothediag-
nosis of hypertension, as an approximation to the preva-
lence of the disease, isusually used because, in thisway,
thefrequency of clinical diagnosisisactually measured, in
addition toitsunderstanding and acceptance by theinter-
viewee®1?,

Assessment of thequality of theinformation obtained
in medical-epidemiological surveysisawaysimportant
either by direct measurements, or questionnaires, or any
other method. Criteriasuch asvalidity and reliability are
used for this assessment. Validity of ameasurement isthe
degree to which ameasurement appropriately measures
what it isintended to measure, ie, how the measurements
comparewiththeestablished gold standard. Reliability, on
theother hand, involvesstability and equivalenceof repeti-
tive measurements of the same concept or phenomenon;
therefore, reliableestimates, inmost situations, relatetothe
extension with which ameasurement provides consistent
results, when replicated at another timein the samepartici-
pants (intraobserver reliability), or when performed by diffe-
rent observers(interobserver reliability) 114,

Inthe United States, estimatesof theintraobserver re-
liability of themost used question for estimating thepreva-
lence of hypertension in population studies (“Have you
ever beentold by any physician or health professional that
you have hypertension, ie, high blood pressure?’) ranged
from0.74t00.82 (kappastatistic, accordingto Methods) in
3 different studies using telephone survey %, According
to therange proposed by Landisand Koch %5, theseresults
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of thekappastatistic may beclassified asasubstantial relia-
bility (0.60-0.79) or anamost perfect reliability (0.80-1.00).

Inour study, wereport theresultsof theintraobserver
reliability of the history of medical diagnosisof hyperten-
sionanditstreatment. Totheextent it waspossibletoiden-
tify, itisthefirst attempt in our country to investigate the
quality of theinformation reported regarding the history of
hypertension.

Methods

Wecarried out astudy onreliability through the appli-
cation of thesamequestionnairetwiceinatimeinterval of 2
weeks, according to criteriaestablished intheliterature®4,
Thisstudy relatesto acohort analysisthat aimsto study so-
cial determinantsof physical and mental morbidity, andalso
health practicesand care, in 4,030 effectivetechnical and
administrativeemployeesof apublicuniversity inthestate
of RiodeJaneiro.

Intracbserver reliability was analyzed in apilot study
carried out in 192 technical and administrative employees
hired in the same university. Selection of the participants
aimedtoallow reliableestimates, according to age, sex, and
educational level, with areasonabl e statistical accuracy. Ai-
mingat this, subsamplesof smilar szeswererandomly sdlec-
tedin strataresulting fromthe crossing of thesevariablesin
theuniverseof approximately 1,000 digibleindividuds.

Informationwasobtai ned through structured question-
nairesthat werefilled out by theinterviewees, whoweredi-
vided into groups proctored by trained personnel, during a
period of 30to 40 minutes, after written consent wasgiven by
theparticipants. Theinterviewersdid not know the respon-
sesprovided by theintervieweesinthe 2 questionnaires.

The multidimensional questionnaire comprised,
among other issues, thefollowing: the history and present
situation of social and economical conditions, and other
aspectsof thesocia life, such asexperiencewithviolence,
socid andracial discrimination, integrationto social websof
support, and events of life that cause stress; dietary pat-
terns, physical activity, tobacco (active and passive) and
alcohol use; history of medical diagnoses and treatments;
mental health; use of medication and of unconventional
therapies; practice of prevention and early diagnosis; other
behaviorsand exposureswith repercussionsto health.

Questionsregarding the history of diagnosisof hyper-
tension arehighly standardized questions, which havebeen
used for several yearsin epidemiol ogical surveysindiverse
countries. Thefirst questionis: “Haveyou ever beentold by
any physician or health professional that you have hyper-
tension, ie, high blood pressure?’, which hasthefollowing
optionsfor answers: 1) “ Y es, | havebeentoldonly once.”; 2)
“Y es, | havebeentold morethan once, ondifferent days.”; 3)
“Yes, | have beentold, but only during pregnancy.”; and 4)
“No.”. Inregard to the analyses presented in this study, the
intervieweeswho answered options 1 or 2 were considered
hypertensive; those choosing options 3 or 4 were not consi-
dered hypertensive. The hypertensiveindividual swerethen
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asked, withthepossibility of an openresponse, thefollowing
question: “ Atwhich agewereyoutold, for thefirst time, that
you had ahigh blood pressure?’, and subsequently: “Have
you already been prescribed a medicine to control high
blood pressure?’ (“Yes’ or “No").

Thequestionnaireswere manually graded by support
research personnel and underwent doubl e typing indepen-
dently. The Epi-Info softwarewasused for elaborating the
datainput screen, with automati c checking of invalid data;
the remaining stages of the procedure and data analysis
wereperformed with SPSSversion 9.0 software.

Assessment of intraobserver reliability in the entire
population studied and alsointhe samepopul ation stratified
by sex, age, and educational level was performed through
thekappastati stic and its95% confidenceintervals[95% Cl
(K)]. Inthiscase, kappavalues quantify thelevel of agree-
ment between the responses given to the same questions
by theintervieweesonthe2 occasions, already correctedin
regardtothelevel of agreement randomly expected. Briefly,
itistheproportion of observed agreement not randomly at-
tributabl e [ proportion observed (Po) — randomly expected
proportion (Pr)] inregardto the possible maximum agree-
ment not randomly attributable[ 1.0 - randomly expected pro-
portion (Pr)], ie, k= (Po—Pr)/(1—Pr) . For interpreting pur-
poses, we used the reliability range suggested by Landis
and Koch 5, which wasbased on estimated valuesfor kap-
pa, asfollows. almost perfect reliability (0.80—1.00), subs-
tantial reliability (0.60—0.79), moderatereliability (0.41—
0.60), reasonablerdliability (0.21—0.40), poor riability (0—
0.19), and very poor rediability (<0).

Inregardto age at thetime of the diagnosis of hyper-
tension, whichwastreated asacontinuousvariable, wecal -
culated the coefficient of intraclasscorrel ation, which esti-
matesthe proportion of thetotal variability observed attri-
butableto the variability between individuals. When used
asanindex of agreement between 2 measurements, ageisa
kappa statistic, whosevaluesrangefrom—-1to+1%,

Results

Out of the 192 employeesparticipatingin thepil ot stu-
dy, 169 (88%) answered the question used for classifying
hypertensionin both questionnaires (intraobserver), com-
prising, therefore, the popul ation of our study. Inregardto
sex, age, and educational level, theindividual swho did not
answer this question were similar to those who did. The
proportion of malesstudied (52%) wassimilar tothat of fe-
malesstudied, and themean agewas 39 years.

Inthefirst applicationof thequestionnaire, 29 employees
wereclassified ashypertensive; out of these29 employees, 23
(79.3%) were confirmed in the second application (Tablel).
Theremaining 6 employeeswere classified as nonhyperten-
sve, accordingtothe second application of thequestionnaire.
Out of the 140 employeesclassified asnonhypertensiveinthe
first application, 134 (95.7%) were confirmed in the second
application. Thekappastatistic corresponding tothisleve of
agreementwasestimatedin 0.75.
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Table I — Agreement of the history reported about diagnosis of
hypertension in 2 applications (intraobserver) of a questionnaire. Pré-
Saude study, 1999.

2 gpplication
1% application Hypertensive Nonhypertensive Total

Kappa 95%CI

Hypertensive 23 6 29 0.75073-0.77
Nonhypertensive 6 134 140
Total 29 140 169

Thereliability of the classification of hypertension
variedindifferent socia and demographic subgroupsof the
population(Tablell). Inregardto sex, thekappastatisticwas
estimated as0.62for malesand 0.88for fema es. Theemplo-
yee' s age al so influenced agreement, which was higher
among employeeswhowere40yearsof ageor older (k=0.79)
then among thoseunder 40 yearsof age(k=0.52). Likewise,
agreement on theinformation among theemployeeswith a
university educational level washigher thanthatinthecate-
gorieswithmiddleschool educational level and high school
educational level (k=0.86vsk=0.68andk=0.61, respectively).

Information about the history of medical prescription
of antihypertensivedrugswasprovided by 22 (76%) emplo-
yeesout of the 29 classified ashypertensivein the popula-
tionstudied, bothinthefirst and second applicationsof the
questionnaire. Thereliability of theanswer tothisitemwas
maximum (k=1.00), ie, aperfect agreement betweentheans-
wers provided on both occasions. Of these 22 employees,
17 reported using antihypertensive drugs, and 5 reported
not using any antihypertensive medication.

Finally, 22 individualsreported the agethey weretold
for thefirst timethey had hypertension. The coefficient of
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intraclass correlation, which measures the agreement
between answersprovided in the 2 questionnaires, wases-
timatedin0.74. However, only 1 employeegavevery diver-
gent answersinthe 2 applicationsof the questionnaire (49
and 12 yearsof age, respectively). Intheanaysisof sensiti-
vity of the coefficient of intraclasscorrel ation, weobserved
that, by excluding thisemployee from the calculation, the
coefficient of intraclasscorrelation wasestimatedin 0.98.

Discussion

Whenever possible, reliability or reproducibility of
measurementsor diagnoses should beformally assessedin
medical and epidemiological surveys. Usualy, vaidity of
the measurementsisconsidered aproperty inherentinthe
diagnostic method (questionnaire, examination, or any
other measurement tool). Reliability, however, inacertain
study isinfluenced by characteristics of the person who
answers, by thequality of thetraining of the observers, and
by other more specific processes 34,

In our study, intraobserver reliability of theinforma:
tion about thediagnosisof hypertension varied from subs-
tantial to almost perfect in different popul ation subgroups,
except for the younger employees (under 40 yearsof age),
amongwhom theagreement wasonly moderate. Thisresult
may bepartially explained by thelow prevalence of hyper-
tension in young individuals, and the kappa statistic ten-
ded to present lower values™.

Most of theinternational information comparableto
ours originates from North American studies carried out
according to the Behavioral Risk Factor Surveillance
System, which monitorestrends of prevalence of severa

Table II - Agreement of the history reported about diagnosis of hypertension in 2 applications (intraobserver) of a questionnaire, according to sex, age,
and educational level. Pro-Saude study, 1999.
Sex 1" application 2" application Kappa 95% CI
Males Hypertensive Nonhypertensive
Hypertensive 10 4 0.62 0.59 — 0.65
Nonhypertensive 5 63
Females Hypertensive 13 2 0.88 0.85-0091
Nonhypertensive 1 71
Age 2" application
18-39 Anos Hypertensive Nonhypertensive 0.52 045 - 057
Hypertensive 3 2
Nonhypertensive 3 82
40 years
Hypertensive 20 4 0.79 0.73-084
Nonhypertensive 3 52
Educational level 2" application
Middle school Hypertensive Nonhypertensive
Hypertensive 8 3 0.68 0.64 — 0.72
Nonhypertensive 2 27
High school
Hypertensive 4 1 0.61 053 -0.70
Nonhypertensive 3 35
University
Hypertensive 11 2 0.86 0.81-091
Nonhypertensive 1 69
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risk factors, habits, and health behaviorsthroughtelephone
interviewswith popul ation samplesin each state of that co-
untry. Reportsof studiesof intraobserver reliability identi-
fiedintheliteratureinregardto hypertension, arelimitedto
assessing the answers to the basic question: “Have you
ever beentold by any physician or health professional that
you have hypertension, ie, high blood pressure?’. Estima-
tes of the kappastatistic for thisinformation in 3 states of
theUnited SateswereQ 79inNewYark®, 0.86in Missouri ©°,
and 0.74 in Massachussets™, whicharevery similarto 0.75,
found in the popul ation we studied. Stein et a ** reported
specific estimatesin demographic strata, asin our study. In
contrast to our study, however, they observed ahigher re-
liahility among older individua sanswering thequestions,
but they detected no differencesin regard to sex or to edu-
cational level.

Itisworth notingtheexcellent reliability of theinforma:
tion about the age of the diagnosis of hypertension and
about the prescription of antihypertensive drugs among
theindividual sproviding thesedata. However, out of the29
participantsreporting ahistory of hypertension, 7 (24%) in-
dividualsdid not answer those questions; we may suppose
that if theseindividualshad answered thequestions, thees-
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timates of reliability would have been more conservative.
Wehavefoundnodataintheliteratureinregardtotherelia-
bility of thisinformationin other populations.

Direct measurement of blood pressurelevelsisdesira
blein population studiesthat investigate the magnitude of
and factors associated with hypertension. Circumstances
exist, however, inwhich thisprocedureisnot feasible. Our
study did not encompass the assessment of validity of the
answer in regard to the values of hypertension; however,
estimates based on the measurement of blood pressure and
inquestionsabout the history of medical diagnosisof hyper-
tension do not strictly constituteindicatorsof thesamephe-
nomenon, because severa undiagnosed casesexist. Theuse
of thequestionisjustifiedin specific populations. Thisisthe
caseof thepopulationwestudied, employeesof auniversity,
which, compared withthegeneral Brazilian population, have
higher educational levels, agrester accesstoinformationand
to health services, and, therefore, are morelikely to have a
medical diagnosisof hypertension. Likewise, inpopulation
groupswith similar social and economical conditions, the
application of the questions assessed in this study may be
justified to give an approximate idea of the magnitude of
hypertension and features associated with itstreatment.
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