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Abstract

Prior to exercise treadmill testing (ETT), 157 patients (92 males and 65 females) were
interviewed twice separately, using a Thai version of the Rose questionnaire for angina pectoris.
One interview was conducted by a physician and the other by a nurse.The questionnaire res-
ponses were compared with ETT results. Based on physician-conducted interview, the Rose
questionnaire had a sensitivity of 30.3 per cent, a specificity of 83.9 per cent, a positive predictive
value of 35.3 per cent, a negative predictive value of 81.9 per cent, and the total accuracy of 72.6
per cent. There were gender differences in the validity of the questionnaire, with higher specificity.
higher positive predictive value, and lower negative predictive value in males than in females. The
sensitivity and accuracy were not different between the two sexes. In 87.9 per cent of cases, res-
ponses to physician-conducted and nurse-conducted interview were the same. There were no
significant differences between responses to the questionnaires by the physicians and by the
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Angina pectoris is a major symptom of
ischemic heart disease. Determination of the pre-
valence of angina pectoris in a population by indi-
vidual clinical assessment is laborious and costly,
thereby making it rather impractical. The London

School of Hygiene Cardiovascular questionnaire
(Rose questionnaire) was developed by Dr. Geoffrey
A. Rose in 1962 as a diagnostic tool in epidemio-
logical studies of the prevalence of angina pecto-
ris(1). Early validation studies in the general popula-
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tion comparing angina pectoris diagnosed by the
Rose questionnaire with physician’s diagnosis re-
vealed high sensitivity and specificity, up to 83 per
cent and 97 per cent respectively(1,2), However, in
studies using objective methods of ischemic heart
disease detection as well as in post myocardial in-
farction patients, the questionnaire was not as pro-
mising as it was in the general population(3-6). In
addition, the validity of the questionnaire was dif-
ferent between males and females(4:3). Neverthe-
less, the Rose questionnaire has widely been
accepted and used as a tool for diagnosis of angina
pectoris in epidemiological studies since its intro-
duction(7-17). It has also been validated in the non-
English version(18.19). The Thai version of the
questionnaire was found to have a very low sensi-
tivity when compared with an abnormal resting
electrocardiogram(19). Validation of the question-
naire in the Thai version using the exercise tread-
mill test for comparison has never been studied
before.

In an epidemiological study utilizing a
questionnaire, different personnel may be involved
as interviewers. A patient may respond to the ques-
tionnaire differently if the interview is conducted by
different interviewers. There is evidence that deter-
mination of angina pectoris by the Rose question-
naire is only moderately reproducible(2,20-23) The
difference in response to the Thai version of the
Rose questionnaire interviewed by different per-
sonnel has also never been studied.

The objectives of this study were (1) to
determine the validity of the Thai version of the
Rose questionnaire in detection of ischemic heart
disease when compared with the exercise treadmill
test, (2) to determine gender difference in this
comparison, and (3) to evaluate the difference in
response to the questionnaire interviewed by dif-
ferent personnel.

METHOD
Subjects

One hundred and fifty-seven consecutive
patients who were referred for exercise treadmill
test at Her Majesty’s Cardiac Center, Faculty of
Medicine Siriraj Hospital, Mahidol University from
January to August 1997 were enrolled in the study.

The Rose Questionnaire
The Thai version of the Rose question-
naire was used. It was translated directly from the
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English version(24) without significant modifica-
tion. Since the exercise treadmill test cannot detect
prior myocardial infarction, only the section of
chest pain on effort in the Rose questionnaire was
used for analysis. Before starting the exercise tread-
mill test, each patient was interviewed twice sepa-
rately within an hour apart. The patients were not
aware that there were two interviews. One inter-
view was conducted by a physician, the cardiolo-
gist responsible for the exercise treadmill test. and
the other by a nurse assisting in the test, Either the
physician or the nurse was randomly assigned to be
the first interviewer. The questionnaire was filled
in by the interviewer, not by the patient. Attempts
were not made to control the style of interview of
each interviewer. There were 6 cardiologists and 3
nurses involved during the study period. The ques-
tionnaire and the criteria of angina pectoris are
shown in the appendix.

Exercise protocol

Standard or modified Bruce protocol with
12- lead ECG monitoring was used. The procedure
was proceeded in the usual fashion. A positive test
result was determined by at least 1 mm of horizon-
tal or downsloping ST-segment depression, or at
least 1.5 mm of upsloping ST- segment depression
at 80 milliseconds after the J point, compared to
baseline tracing. If in a particular case the maxi-
mum heart rate during exercise was less than 85
per cent of predicted maximum heart rate for age,
the result was classified as inadequate and was
analyzed together with the negative test result.

Statistical analysis

The principal data used for analysis were
those obtained from the physician’s interview. The
sensitivity, specificity, positive predictive value,
negative predictive value and accuracy of the Rose
questionnaire compared with the exercise treadmill
test were calculated. The differences of validity of
the questionnaire between males and females were
evaluated using Z-test of proportion. The difference
in the questionnaire responses was determined by
comparing the response to the questionnaire inter-
viewed by the physician and the nurse from the
same patient. In a particular case where different
responses existed, the responses were compared to
the exercise treadmill test result to determine the
accuracy of each category of interview.
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RESULTS

There were 157 patients. Ninety-two
(58.6%) were male and 65 (41.4%) were female.
The mean (xSD) age was 53.3 (x12.7) years with
the range of 17-82 years. One hundred and thirty-
two patients (84.1%) were evaluated for chest pain
or dyspnea on exertion. The indications for exer-
cise treadmill test are shown in Table 1.

There were 30 patients (19.1%) with angina
pectoris by the Rose questionnaire (Rose angina),
while there were 33 patients (21%) with positive
exercise treadmill test (Table 2). The results in
males and females were different. The prevalence
of Rose angina was higher in females than in
males (24.6% vs15.2%, p=0.11). On the other hand,
the prevalence of positive exercise treadmill test
was higher in males than in females (29.3% vs
92%, p = 0.002).

The sensitivity, specificity, positive predic-
tive value, negative predictive value and total accu-
racy of the Rose questionnaire in detection of posi-
tive exercise treadmill test are shown in Table 3.
The specificity and positive predictive value were
higher in males than in females, whereas, the nega-
tive predictive value was higher in females than
in males. The sensitivity and accuracy of the ques-
tionnaire in males and females were not different.

One hundred and thirty-eight patients
(87.9%) responded to the Rose questionnaire inter-
viewed by physicians and nurses similarly (Table
4). In the remaining 19 cases (12.1%) there was dis-
agreement of the responses. In these 19 cases there
were 10 cases diagnosed as angina by physician’s
interview but no angina by nurse’s interview. An-
other 9 cases had no angina by physician’s inter-
view but angina by nurse’s interview. The response
to the physician’s interview was consistent with the
exercise treadmill test result (positive Rose angina

Table 1. Indications for exercise treadmill test.
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with positive exercise treadmill test and negative
Rose angina with negative exercise treadmill test)
in 9 of 19 cases, and the response to the nurse’s
interview was consistent with the exercise tread-
mill test result in 10 of 19 cases.

Table 2. Comparison of Rose angina* and exercise
treadmill test result.
Rose angina exercise treadmill test result total
positive  negative or
inadequate
positive male 8 6 14
female 2 14 16
total 10 20 30
negative male 19 59 78
female 4 45 49
total 23 104 127
total 33 124 157

* data from physician’s interview

Table 3. Validity of the Rose questionnaire com-
pared with exercise treadmill test result
(number presented in per cent).

total group males females p value*

(n=157) (n=92) (n=65)
sensitivity 303 296 333 0.154
specificity 83.9 90.8 76.3 0.003
positive predictive value 353 57.1 12.5 0.0005
negative predictive value 81.9 75.6 918 0.002
accuracy of the questionnaire 72.6 728 723 0.224

* difference between males and females

Table 4. Agreement of response to the question-

indications no. of patients % naire interviewed by a physician and a
nurse from the same patient.

chest pain 87 554

dyspnea on exerti‘on . 45 287 response to physician’s  response to nurse’s interview  total

post M1 risk stratification 5 32 interview angina no angina

syncope/presyncope 1 0.6

evaluation of treatment (post PTCA, CABG) 10 64 angina 20 10 30

palpitation and arrhythmia 9 5.7 no angina 9 118 127

total 157 100 total 29 128 157
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DISCUSSION

In this study the sensitivity of the Rose
questionnaire to detect ischemic heart disease deter-
mined by a positive exercise treadmill test was low.
One of the likely explanations lies in the nature of
the study population. In patients with typical angina
pectoris the diagnosis is straightforward and they
usually are not referred for exercise treadmill test.
Patients with atypical chest pain or dyspnea on
exertion without chest pain are more likely to be
referred for this population because it comprises
questions about typical symptoms of angina pecto-
ris. Most of the patients in this study were referred
for evaluation of chest pain or dyspnea on exertion.

The validity of the Rose questionnaire has
varied among many studies, depending on the
population studied and methods used as gold stan-
dards for detection of coronary artery disease. In
the general population, the questionnaire had a high
sensitivity and specificity when compared with phy-
sician diagnosis of angina pectoris(1,2). A subse-
quent study found that the questionnaire had a
lower sensitivity (59.7%) to detect angina in post
myocardial infarction patients(3). Comparing the
questionnaire with other methods which are more
objective in detection of ischemia than clinical diag-
nosis, the validity was not as promising as it seemed
to be when using clinical diagnosis for comparison.
In the I st National Health Examination Survey of
Thailand held in 1991, the Thai version of the Rose
questionnaire had a sensitivity of 6.7 per cent, a spe-
cificity of 94.9 per cent, a positive predictive value
of 1.4 per cent, and a negative predictive value of
99 per cent to predict an abnormal resting ECG
suggestive of ischemic heart disease(19). The Rose
questionnaire had a sensitivity of 57 per cent, a
specificity of 47 per cent and a predictive value of
19 per cent when compared with exercise electro-
cardiography in 67 male patients who refused an-
giography(25). In studies comparing the Rose ques-
tionnaire angina with exercise thallium scintigraphy
in patients with chest pain, the questionnaire was
found to have a sensitivity of 43-44 per cent, a spe-
cificity of 65-72 per cent, a positive predictive
value of 52-67 per cent, and a negative predictive
value of 50-56.7 per cent(4.5). A few studies have
used coronary angiography for comparison. Eriks-
sen et al(25) found that angina by the questionnaire
was highly sensitive but poorly specific when com-
pared with coronary angiography. In another study
the Rose questionnaire had a sensitivity of 17.4 per
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cent, a specificity of 81.1 per cent, a positive pre-
dictive value of 63.2 per cent and a nagative pre-
dictive value of 34.5 per cent to detect significant
coronary artery stenosis(0). In the use of the Rose
questionnaire to identify cases of coronary artery
disease, it has to be assumed that angina pectoris
reflects underlying myocardial ischemia and/or
coronary artery disease(6). This is true in some
cases but not in others. Angina pectoris, myocardial
ischemia, and coronary artery disease are interre-
lated but are not necessarily the same thing(26).
This can partly explain the differences in sensitivity
and specificity of the Rose questionnaire among
many studies.

In this study, we found that there were
gender differences in validity of the questionnaire.
The sensitivity of the questionnaire was not dif-
ferent between the sexes, whereas, the specificity
was higher in males than in females. The positive
predictive value was higher in males indicating that
the false positive rate was higher in females than
in males. The accuracy of the questionnaire in males
and females was the same. Our results were con-
sistent with the study of Garber CE et al(4). Bass
EB et al found that the sensitivity of the Rose
questionnaire compared with exercise thallium
scintigraphy was higher in females than in males,
whereas, the specificity was higher in males than
in females, with the same accuracy in both sexes(3).
It is well known that the prevalence of angina pec-
toris due to causes other than coronary artery
disease is higher in females than in males, espe-
cially in the younger age group(27). This causes a
high false positive rate when Rose angina is com-
pared with objective determination of myocardial
ischemia in female subjects.

In 12.1 per cent of cases whose responses
to the questionnaire by the physician and the nurse
were different, the rate of consistency between res-
ponses to the questionnaire and the exercise tread-
mill test result were similar in both categories of
interviewers (9/19 for physicians’ interview vs 10/19
for nurses’ interview). This suggested that there
would be no significant differences in the response
to the questionnaire by different personnel. Training
interviewers in administration of the questionnaire
to the same standard is more important than who
the interviewers are. In the original paper in the
development of the questionnaire(1), Rose stated
that the questions must be put to the subject exactly
as they were printed and any effort to alter the
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conduct of the interview was not suggested. How-
ever, he also suggested that supplementary ques-
tions could be asked after the basic portion of the
questions depending on the specific interest of the.
investigator(1).

Study limitations

There were some limitations in this study.
Firstly, the population in the study was cases seek-
ing medical attention for many reasons. They did
not represent the general population. Care must be
taken in extrapolation of the results of this study to
a healthy general population. Secondly, interviewers
in the study were not systematically trained in the
administration of the questionnaire, so standardiza-
tion could not be ascertained. Lastly, an exercise
treadmill test is not an ideal gold standard for
determination of myocardial ischemia. The test
itself has a moderate sensitivity and specificity
when compared with coronary angiography(28).
Cases with false positive and false negative exer-
cise treadmill test result could occur and affect the
results of the study. However, the test is inexpen-
sive, easy to perform, and not invasive.
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SUMMARY

The Thai version of the Rose question-
naire has a low sensitivity and moderately high
specificity when compared with the exercise tread-
mill test in detection of myocardial ischemia. In
this population the majority of which presented with
chest pain or dyspnea on exertion, the question-
naire had a low positive predictive value and mode-
rately high negative predictive value. The overall
accuracy of the questionnaire was 72.6 per cent.
There were gender differences in the validity of the
questionnaire. It had lower specificity, lower posi-
tive predictive value and higher negative predictive
value in females than in males with the same accu-
racy in both sexes. There were no significant dif-
ferences in the response to the questionnaire by dif-
ferent personnel.

Taking these results into consideration, -
should the questionnaire be recommended further
might depend on the purpose of users. If they are
dealing with “angina pectoris” then the question-
naire may still be appropriate. However, if they are
studying “myocardial ischemia” or “‘coronary artery
disease”, the Rose questionnaire may be far infe-
rior to what the ideal study tool should be.

(Received for publication on June 2, 1999)
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Appendix
The Rose Questionnalre (Thal version)

May 2000
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The Rose questionnaire (English transiation from the Thal version used in this study)

1. Have you ever had any pain or discomfort in your chest or anterior neck or jaw?
[11. ves [ ]2 no (stop the interview)
2 Does the pain or discomfort occur when you hurry, or exert, or walk rapidly, or walk upstairs or uphiil?
[11.ves [12no
'] 3. never hurry, or walk rapidly, or walk upstairs or uphill [ ] O. omit this question
3. Does the pain or discomfort occur when you walk at an ordinary pace on the level?
[] 1 yes ]2 no { ] 0. omit this question

If the answers to both question 2 and 3 are "no’, stop the interview.

4. What do you do to relieve the symptom when it occurs?
| ] 1. stop or slow down [ ] 2. continue in the same manner
| ] 3. take sublingual nitrates [ ] O. omit this guestion

Check 1 if the answer is "continue in the same manner after taking sublingual nitrates”

5. If you stop or slow down or taking sublingual nitrates, what happens to the symptom?

[ ] 1. relieved [ ] 2. not relived [ ] O. omit this question
6. For how long does the symptom last?

[ ]11.just a few seconds [ ]2 not longer than 10 minutes

[ ] 3. longer than 10 minutes [ '] O. omit this question
7. Please show me where it was.

Record ali areas mentioned
8. Does the symptom radiate to anywhere else?

[ ] 1. yes (please describe) []12 no [ ] O. omit this question

Angina pectoris Is dlagnosed if the answers are as follows:

question 1 check 1

either question 2 or 3 check 1

question 4 check 1 or 3

question 5 check 1

question 6 check 2

guestion 7 check central chest area, or anterior neck , or jaw or question 7 check left anterior chest area and question
8 check left or both shoulders, or left arm, or anterior neck, or jaw
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The Rose Questionnalre (original English version)
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Questions

possible response

required response for

positive angira

Have you ever had any pain or discomfort in your chest?

Do you get it when you walk uphill or hurry?

Do you get it when you walk at an ordinary pace on the level?

What do you do if you get it while you are walking”?

If you stand still, what happens to it?
How soon?

Will you show me where it was?

yes/no
yes/no/never hurries
or walks uphill
yes/no

stop or slow

down/carry on

relieved/not reiieved
10 minutes or minutes
recorded all areas

mentioned

yes

yes to either guestion
2 or

3

stop or slow down or
carry on after taking
nitrogiycerin

relieved

10 minutes or less
(a)y sternum or

(b) left anterior chest

and left arm
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