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Abstract 
Prior to exercise treadmill testing (ETI), I 57 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 
nurses. 
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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 

*Department of Preventive and Social Medicine, 

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( l). 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 respectively0,2). 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( 4,5). 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 version08, 19). The Thai version of the 
questionnaire was found to have a very low sensi­
tivity when compared with an abnormal resting 
electrocardiogram09). 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 

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 I 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 (±SD) age was 53.3 (±12.7) 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% vsl5.2%, p=0.11). On the other hand, 
the prevalence of positive exercise treadmill test 
was higher in males than in females (29.3% vs 
9.2%, 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. 

indications no. of patients % 

chest pain 87 55.4 
dyspnea on exertion 45 28.7 
post MI risk stratification 5 3.2 
syncopelpresyncope I 0.6 
evaluation of treatment (post PTCA, CABG) 10 6.4 
palpitation and arrhythmia 9 5.7 

total !57 100 
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with posltlve 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=l57) (n=92l (n=65) 

sensitivity 30.3 29.6 333 0.154 
specificity 83.9 90.8 76.3 0.003 

positive predictive value 35.3 57.1 12.5 0.0005 
negative predictive value 81.9 75.6 91.8 0.002 
accuracy of the questionnaire 72.6 72.8 72.3 0.224 

• difference between males and females 

Table 4. Agreement of response to the question­
naire interviewed by a physician and a 
nurse from the same patient. 

response to physician's response to nurse's interview total 
interview angina no angina 

angina 20 10 30 
no angina 9 118 127 

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 1 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 disease09). 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 

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(6). 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 aJ( 4). Bass 
EB et a! 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(5). 
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 I 0/19 
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 questionnaireCO, 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. 
investigatorO). 

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 
itsdf 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. 

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 Questionnaire (Thai version) 

1. YiltJLflrJiitnm'iL~uutitJ/<jnli5~1l~uinru'r1,r1Dn ('r1~Dfll~'r1~Df!D) ~nriflu.,~Dhi 

I I 1. Lf![J I I 2. 1l-JLfl[J ('r1rj~fll).J) 

2. mm'i~·hiiLn~'ltu'lJru:;:JuL "'l~/ DDnfn«~m rJ/L&i\JL 11 'l /L&iu'ltu uu 1~'r1~fl~'j"~.,~ D 1l-J 

I I 1. 1'!1 I I 2. 1).J1'!l I I 3. 1l-JLf!m&iuL 1l.,~m&iu'ltuuu 11iliv\'j"~ 
I I o. 'lll).J'liDffi tl 

3. Yll\JLf!rJiimm'ilK~mhlL~m~u\ill).Jtln&iuuvi'u'i11J'r1~D 1l-J 

I I 1. ii I I 2. 1l-Jii 

nlfillilDU'li'D 2 LLCl:; 3 lilDUll ·1).J1'!l· u«l ·1l-Jii· 1'11'r1Qiilfll).J 

4. L~miililtnm"llK~millYll'UYtlmh~ 1 "lL Ylfl 1-..i'mm,~'ltu 
1 1 1. 'r1Q~~n'r11m~u.flel~/'lf:;ClD 1 1 2. L&iu/'l11~1u[;\£J1u1llil'i1L&i).J 

I I 3. D).JmM~u I I o. 'lil).J'liDii 

6. 
..J - .k ..t .... ' ..J ... 

mm1'YlLnlil'lJ\J\J<l:;).J£J~\J1\Jnu1'Y1 

1 1 1. L~ULLtieluilfl-i (ti"l:;).J1fiJ 1-2 iu1-n) LL~lmrJ1tl 
1 1 2. 1 o u,-n.,1m 11n-l1Ju 1 1 3. u1un-l1 1 o u1-n " ".I' 1 1 o. 'lJl).J'lJfl\J 

7. 

8. 

.fo , ..J- a ' d ..., 

n1rul'lf\illLL 'r1\J~'Y1Ln~tnnl"lL <lULL \J\J/D\ilfllili"'!n 

U\JYln<imL 'r1tJ~~ t;!Llf~).Jf1l'!YnJ~ 
mm1L'lluiif111 tl~11il.,~fl 1l-J 

1 1 1. ii (n1rul"l:;\.l) ........................................................................................................................................................................ . 

I I 2. 1l-Jii I I o. 'lil).J'liDii 

mruonm•iii"l;Q'[J-lliirm:; angina pectoris ~Dt:~i.'ti'~).JrnMru\ilDufilrn).J'rln'lJD~~[ijD 1tlii 

oUfl 1 \ilfllJ 1 

oUD 2 LLCl:; 3 'liD Llil'liD'r1il~lilD1J 1 'r11DiilD1J 1 .,.f~ 2 oUD 

oUfl 4 \ilfllJ 1 'r11D 3 

'liD 5 \ilD1J 1 

'JiD 6 \ilfl1J 2 

'liD 7 lilDU uinruf!l~ 'r11flflfl 'r11D 'r1tl'lDnlil1~nel1~ 

'r11D'liD 7 \ilfl1J uinru.,,rlDn~l\JozflrJ -il).JrllJ 'liD 8 \ilDU 1 mi-D'"w .,~mL'lJ\JozflrJ .,~fl 1.,i'l...f~ 2 '1l1~ 'r11flf~D 'r11Dml).J 
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The Rose questlonnalre (English translation from the Thai version used In this study) 

1 . Have you ever had any pain or discomfort in your chest or anterior neck or jaw? 

[ I 1. yes [ 1 2. no (stop the interview) 

2 Does the pain or discomfort occur when you hurry, or exert, or walk rapidly, or walk upstairs or uphill? 

[ I 1. yes [ I 2. no 

[ I 3. never hurry, or walk rapidly, or walk upsta1rs or uphill [ I 0. omit this quest1on 

3. Does the pain or discomfort occur when you walk at an ordinary pace on the level? 

[ I 1. yes [ I 2. no [ I 0. om1t this quest1on 

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? 

[ I 1. stop or slow down [ 1 2. cont1nue in the same manner 

[ I 3. take sublingual nitrates [ 1 0. omit this question 

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? 

[ I 1. relieved [ I 2. not relived [ 1 0. om1t th1s quest1on 

6. For how long does the symptom last? 

[ I 1. JUSt a few seconds [ 1 2. not longer than 1 0 minutes 

[ I 3. longer than 1 0 minutes [ I 0. omit this question 

7. Please show me where it was. 

Record all areas mentioned 

8. Does the symptom radiate to anywhere else? 

[ I 1. yes (please describe) [ 1 2. no 

Angina pectoris Is diagnosed If the answers are as follows: 

question 1 check 1 

either question 2 or 3 check 

question 4 check or 3 

question 5 check 

question 6 check 2 

[ I 0. omit this question 

521 

question 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 Questlonnalre (original English version) 

Questions 

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

Do you get it when you walk uphill or hurry? 

possible response 

yes/no 

yes/no/never hurnes 

or walks uphill 

Do you get it when you walk at an ordinary pace on the level? yes/no 

What do you do if you get it while you are walking? stop or slow 

If you stand still, what happens to it? 

How soon? 

Will you show me where 1t was? 

down/carry on 

rel1eved/not rei1eved 

10 m1nutes or m1nutes 

recorded all areas 

ment1oned 

required response for 

pos1t1ve ang1ra 

yes 

yes to e1ther quest1on 

2 or 

3 

stop or slow down or 

carry on after tak1ng 

n1trog1ycenn 

relieved 

1 0 m1nutes or less 

(a) sternum or 

(b) left anter1or chest 

and left arm 

nTlfln1;1L tn!JUL fitrULL UUSllUt11~!l1nTlL ~u~tl'1lln1l1fl1l11~n 1 Y1 !lrl1J~~n1~~·n~ 
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