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Association of Rose angina with cardiovascular risk factors among

men and women: a population-based study
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Abstract
Background: Rose angina increased the risk of coronary heart
disease and death. This research was designed to determine the
prevalence of Rose angina and its relationship with
cardiovascular risk factors.
Material and methods: In this cross-sectional study, persons
with 30 years old or older were participated in Jahrom. Rose
angina was assessed with Rose questionnaire. Fasting blood
lipids and sugar, blood pressure, weight and height were
measured. Data were analyzed by chi squared and logistic
regression tests.
Results: The prevalence of Rose angina was 21.1%. Women
had Rose angina 12.4% more than men (26.5% in women,
14.3% in men; p<0.001). Logistic regression results showed
that there was an association only between obesity (OR=1.72;
CI 95%:1.07-2.74) and type 2 diabetes mellitus (OR=2.19; CI
95%: 1.24-3.87) among women and Rose angina.
Conclusion: Rose angina was higher in women with
overweight or obesity and diabetes mellitus. Therefore,
regarding to the high prevalence of Rose angina should be paid
more attention to cardiovascular disease and preventable risk
factors seem to be necessary.
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Introduction
In 1962, Rose introduced an administered
questionnaire for determining the
prevalence of chest pain that named Rose
Questionnaire (1). This questionnaire is
used for determining of natural history of
ischemic heart disease (2), interventional
response (3) and to comparing of
populations (4). Also, Haywood et al
suggested that RQ can predict myocardial
infarction after hospital admission (5).
Several investigations have been shown
that Rose angina increased risk of
coronary artery disease and mortality (6-
8). Also, Lampe et al were showed that the
relative risk of a major ischemic heart
disease event were 2.03 for angina
compared to no chest pain (9). In another
study that subjects aged 40-49 years
fallowed for 23 years, the Rose angina
implied an elevated mortality from
coronary heart disease (1.5 in men and
1.98 in women) (6). In another study, men
with angina had much higher prevalence
rates of ischemic heart disease
abnormalities on electrocardiogram than
men with no chest pain (10). In a cohort
study (10 years) in Iran showed that RQ is
a powerful predictor of coronary heart
disease events in Iranian men and women
(11).
Pakhomov et al (2005) showed an
association between chest pain and low
serum level of high-density lipoprotein
(12). Also, the risk of coronary artery
calcification was significantly higher in
men and women with Rose angina in
compared to subjects without angina (13).
In another study, women with Rose angina
had a poorer cardiovascular risk factors
such as degree of obesity, serum
cholesterol and blood pressure (14) and
serum level of HDL cholesterol (15).
According to importance of Rose angina
for prediction of cardiac events and its
association with risk factors and
dependency of risk factors with lifestyle
and different lifestyle of subjects in divers
community, the aim of study was
epidemiologic survey of Rose angina in

urban population of 30 years and over and
association of Rose angina with
cardiovascular risk factors.

Material and methods
This was a cross-sectional study as
"prevalence of ischemic heart disease and
cardiovascular risk factors in an urban
population aged 30 years and over" in
Jahrom during 2009-2010. One thousand
subjects selected with cluster random
sampling and were invited to participate in
study and attend a Paymanie hospital.
Totally, 892 subjects participated. Then
recipients were asked to complete a
questionnaire including demographic data
and tobacco use. The Rose questionnaire
was filled in by a physician. Height,
weight and blood pressure was measured.
A fasting blood sample after 8-10 hours
overnight fast was obtained for fasting
blood sugar and serum lipids measurement
from the all subjects. Pregnant and
lactating women and/or persons with
chronic disease and mental disorders and
unable to walk, were excluded.
The chest pain was assessed with RQ that
is valid and reliable (16) and validity and
reliability of its Persian version was
concluded (17). Definite angina was
defined according to standard criteria as
chest pain or discomforts which: 1- was
brought on by exertion, 2- was situated in
the central or left anterior chest, 3- forced
the subject to slow down or stop, 4- was
relieved if the subject did so and 5- was
relieved within 10 min (9). Possible angina
was defined as chest pain brought on by
exertion, but not fulfilling all of the four
additional criteria for definite angina.
Subjects with history of myocardial
infarction and or was done open heart
surgery or coronary angioplasty included
in definite angina group.
The measurements for weight, height,
blood pressure, fasting blood glucose and
serum lipids have been reported previously
(18, 19). Body mass index (BMI) was
calculated by weight (kg) divided by
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height (m) squared (20). Obesity defined
as a BMI of ≥ 30 kg/m2 and overweight,
as a BMI 25-30. According to JNC-VII
criteria, hypertension was diagnosed when
the systolic blood pressure was ≥ 140
mmHg or diastolic blood pressure ≥ 90
mmHg or use of antihypertensive
medication (21). Smoking status was
ascertained by means of a questionnaire.
Subjects, who smoked one or more
cigarettes or one cup of water pipe per
week, were considered as smokers. Lipid
disorders was defined according to Third
Report of the National Cholesterol
Education Program Adult Treatment Panel
III (NCFP-ATPIII) (22). According to
American Diabetes Association (23),
diabetes was defined as fasting blood
sugar ≥ 126 mg/dl for two times or use of
oral hypoglycemic agents.
Subjects with three or more of the
following five risk factors of the criteria of
the modified NCEP III definition (22)
were defined as having metabolic
syndrome: (a) triglyceride ≥150 mg/dl, (b)
HDL cholesterol < 40 mg/dl in men and
<50 mg/dl in women, (c) systolic blood
pressure ≥130mmHg or diastolic blood
pressure ≥85mmHg, (d) fasting plasma
glucose ≥100 mg/dl and (e) waist
circumference ≥102 cm for men, ≥88 cm
for women. But we used BMI as substitute
of waist circumference.
Data were recorded by SPSS, versions
11.5. Qualitative variables were presented
as frequency and quantitative variables
were presented as mean ± standard
deviation. The chi squared teat was used to
compare the proportions between groups
and the logistic regression test was used to
associate the variables with Rose angina in
total and both genders. Two tailed p < 0.05
was considered to be statistically
significant.

Results
The majority of (487, 54.6%) of
participants were women and 40-49 years
old (258, 28.9%). Twenty two (2.4%)
persons had previous history of myocardial
infarction and for 23 (2.5%) persons was
done revascularization such as coronary
artery bypass or angioplasty.
Rose angina was presented in 188 (21.1%)
and women had 12.4% more than men
(26.5% in women and 14.3% in men; p<
0.001). Definite angina was presented in
41 (10.1%) men and 83 (17%) in women.
Also, the prevalence of possible angina
was 4.2% (17) in men and 9.7% (47) in
women.
The prevalence of Rose angina in men and
women was shown in Table 1. The
prevalence of angina was higher in women
with aged under and over 50 years,
overweight or obesity and diabetes,
hypertension, hypertriglyceridemia,
hypercholesterolemia, high LDL-C, low
HDL-C and metabolic syndrome in
compare to men. Although, the prevalence
of Rose angina were 4.2% more in smoked
men than in smoked women, but this
different was not statistically significant.
Also, the prevalence of Rose angina was
insignificantly higher in women with
hypercholesterolemia than in men.
The association of Rose angina with
studied variables in participants and in
men and women was shown in Table 2.
The most power risk factor was sex in
participants. Thus women had 2.11 fold
risk of angina more than men (OR = 2.11,
CI: 1.48-3.0). Also, overweight or obesity
and age of 50 years and over were
significantly associated with angina. In
women the most important risk factors
were diabetes mellitus and overweight or
obesity that they in order to increased 2.19
and 1.72 fold risk of angina. But Rose
angina was no significant association to
studied variables in men.
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Table 1 compare frequency (%) of Rose angina to studied variables in men and women

P
Rose angina

Variables
TotalFemaleMale

< 0.00191 (18.7)68 (23.6)23 (11.6)Age < 50 years old
0.00197 (24.0)62 (31.2)35 (17.0)Age ≥ 50 years old

< 0.001130 (23.9)99 (29.4)31 (15.0)Overweight or obesity
> 0.0519 (16.4)1 (12.5)18 (16.7)Smoking
0.01032 (30.8)24 (40.7)8 (17.8)Diabetes mellitus
0.01975 (23.8)50 (28.9)25 (17.6)Hypertension

0.04433 (20.1)21 (26.6)11 (13.8)High triglyceride
> 0.0521 (20.4)16 (24.6)5 (13.2)Hypercholesterolemia
0.03216 (21.6)14 (29.2)2 (7.7)High LDL-C
0.00190 (23.6)72 (28.8)18 (13.7)Low HDL-C
0.02158 (22.6)43 (27.4)15 (15.0)Metabolic syndrome

Table 2 relation of Rose angina and studied variables in men and women with logistic
regression

All subjects
Variables

POR (CI 95%)POR (CI 95%)
------------< 0.0012.11 (1.48-3.0)Sex, women
------------0.0331.45 (1.03-2.04)Age ≥ 50 years
0.0231.72 (1.07-2.74)0.0431.44 (1.01-2.06)Overweight or obese
0.0072.19 (1.24-3.87)------------Diabetes mellitus

Variables enter in first stage of logistic regression: age group, overweight or obesity, smoking,
hypertension, diabetes mellitus, high triglyceride, hypercholesterolemia, low HDL-C, high LDL-C,
metabolic syndrome
Discussion
In our study, the prevalence of Rose
angina was more than studies conducted in
Ghazvin (24), Tehran (25), England (14)
and Scotland (26). Also, Owen-Smith et al
(1994-1995) reported the prevalence of
Rose angina of 7.4% that was lower than
our study (27). But Fishbacher et al (1993-
1997) reported that the prevalence of Rose
angina was few more than our study
(24.6%) (28). In our study, similar to other
studies (24, 28), the prevalence of Rose
angina was more in women than in men. In
a meta- analysis of 74 studies reported
from 31 countries, the prevalence of Rose
angina was higher in women than in men
(29). But, some researchers reported a
similar prevalence of Rose angina in
women and men (2, 12, 26). The one of
cause of more prevalence in women
maybe was the conditions that had similar

symptoms. Especially in women, anxiety
disorders commonly caused chest pain.
The findings of our study showed the Rose
angina was associated with higher age, sex
and higher weight. The most important
factor was gender. In one Iranian study,
investigators was shown the association of
angina with sex, smoking, diabetes
mellitus and hypertension, but age,
obesity, hypercholesterolemia and HDL-C
was not associated to Rose angina (30). In
a cohort study, on 2629 subjects aged 45-
74 years, results showed the increased risk
of cardiovascular disease in subjects with
diabetes mellitus and  prehypertension
(31). Also in another study, the age ≥ 40
years, diabetes mellitus and family history
of ischemic heart disease was associated
with coronary artery disease (32).
In our study, higher weight and diabetes
was significantly associated with Rose
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angina only in women, but such an
association was not observed in men. This
is compatible with study Japan, showing
diabetes mellitus as an risk factor for
cardiovascular disease (33). Nicholson et
al in their study was showed that women
with Rose angina had higher serum
cholesterol and blood pressure than
women without Rose angina (14).
Wilkosky et al in her study reported an
invert powerful association between Rose
angina and HDL-C in both women and
men (15). In a study that was done on
1991 Indian women and men aged 25-64
years, the coronary artery disease was
related to age, high cholesterol level,
hypertension and abdominal obesity in
both gender and related to smoking and
obesity in men (2). Also in a study
conducted by Morphy et al, the Rose
angina was related to age and systolic
hypertension in men and to age, BMI and
systolic and diastolic blood pressure in
women (26). In study by Vaidya et al on
men aged ≥ 30 years, the cardiovascular
disease was significantly associated to age,
tobacco smoking and hypertension (34).
Our study has several limitations. This
study is limited by the cross-sectional

nature of the data, which provides no
indication of the direction of effect or
causality. Also, angina was not correctly
documented. Another limitation is
existence of anxiety disorders that it may
present in subjects with symptoms such as
chest pain.
In conclusion, our study showed that the
Rose angina is directly related to sex, age
and weight in total participants and to
weight and diabetes mellitus in women.
Therefore, educational programs by health
workers should focus on reducing weight
and complications of diabetes mellitus.

Acknowledgment
Our study was done with support of
Jahrom Universities of Medical Sciences.
Authors thank all subjects enrolled to this
study. Also, authors thank personnel of
urban health centers and of laboratory of
Peimanie hospital. This article gets from
thesis of medical student, number 166 as
title of "prevalence of ischemic heart
disease based on Rose questionnaire in ≥
30 years old population of Jahrom city,
2010" by mohammad moayedy Rad, a
medical students.

References
1-Rose GA. The diagnosis of ischaemic heart pain and intermittent claudication in field surveys. Bull Wld Hlth
Org. 1962;27:645-58.
2-Singh RB, Sharma JP, Rastogi V, Raghuvanshi RS, Moshiri M, Verma SP, et al. Prevalence of coronary
artery disease and coronary risk factors in rural and urban populations of north India. Eur Heart J.
1997;18(11):1728-35.
3-Reid D, Brett G, Hamilton P, Jarrett R, Keen H, Rose G. Cardiorespiratory disease and diabetes among middle
aged civil servants. A study of screening and intervension. Lancet. 1974;1:469-73.
4-Marmot MG, Syme SL, Kagan A, Kato H, Cohen JB, Belsky J. Epidemiologic studies of coronary heart
disease and stroke in Japanese men living in Japan, Hawaii and California: prevalence of coronary and
hypertensive heart disease and associated risk factors. Am J Epidemiol. 1975;102:514-25.
5-Haywood LJ, Faucett C, deGuzman M, Ell K, Norris S, Butts E. Predictive value of prior Rose angina for
myocardial infarction confirmation after emergency admissions. J Natl Med Assoc. 1998;90(4):241-52.
6-Graff-Iversen S, Selmer R, Lochen ML. Rose angina predicts 23-year coronary heart disease mortality in
women and men aged 40-49 years. Heart. 2008;94(4):482-6.
7-Berecki-Gisolf J, Humphreyes-Reid L, Wilson A, Dobson A. Angina symptoms are associated with mortality
in older women with ischemic heart disease. Circulation. 2009;120(23):2330-6.
8-Ruigomez A, Rodriguez LA, Wallander MA, Johansson S, Jones R. Chest pain in general practice: incidence,
comorbidity and mortality. Fam Pract. 2006;23(2):167-74.
9-Lampe FC, Whincup PH, Wannamethee SG, Ebrahim S, Walker M, Shaper AG. Chest pain on questionnaire
and prediction of major ischaemic heart disease events in men. Eur Heart J. 1998;19(1):63-73.
10-Cook DG, Shaper AG, MacFarlane PW. Using the WHO (Rose) angina questionnaire in cardiovascular
epidemiology. Int J Epidemiol. 1989;18(3):607-13.



Rose angina and gender 482

Jentashapir J Health Res, 2013; 4(6)

11-Fahimfar N, Khalili D, Shafiee G, Hadaegh F, Azizi F. Rose Angina vs silent ischaemia in prediction of
coronary heart disease: Tehran lipid and glucose study. J Epidemiol Community Health. 2011;65(suppl.
uppl):A391.
12-Pakhomov SS, Hemingway H, Weston SA, Jacobsen SJ, Rodeheffer R, Roger VL. Epidemiology of angina
pectoris: role of natural language processing of the medical record. Am Heart J. 2007;153(4):666-73.
13-Oei HH, Vliegenthart R, Deckers JW, Hofman A, Oudkerk M, Witteman JC. The association of Rose
questionnaire angina pectoris and coronary calcification in a general population: the Rotterdam Coronary
Calcification Study. Ann Epidemiol. 2004;14(6):431-6.
14-Nicholson A, White IR, Macfarlane P, Brunner E, Marmot M. Rose questionnaire angina in younger men
and women: gender differences in the relationship to cardiovascular risk factors and other reported symptoms. J
Clin Epidemiol. 1999;52(4):337-46.
15-Wilcosky T, Harris R, Weissfeld L. The prevalence and correlates of Rose Questionnaire angina among
women and men in the Lipid Research Clinics Program Prevalence Study population. Am J Epidemiol.
1987;125(3):400-9.
16-Rose GA, Blackburn H, Gillum RF, Prineas RJ. Cardiovascular Survey Methods (2nd edn) WHO Geneva
1982.
17-Najafi-Ghezeljeh T, Kassaye Tessama M, Yadavar-Nikravesh M, Ekman I, Emami A. The Iranian version of
Angina Pectoris characteristics questionnaire: reliability assessment. J Clin Nurs. 2009;18(5):694-9.
18-Rahmanian K, Shojaie M. The prevalence of pre-hypertension and its association to established
cardiovascular risk factors in south of Iran. BMC Research Notes. 2012;5:386.
19-Rahmanian K, Shojaie S. Prevalence of Metabolic Syndrome in an Adult Urban Population in The South of
Iran. IJDO. 2011;3(2):77-82.
20-WHO:. Obesity: preventing and managing the global epidemic. Report of a WHO consultation. World
Health Organ Tech Rep Ser. 2000;894:i-xii:1–253.
21-Jimenez-Corona A, Lopez-Ridaura R, Stern MP, Gonzalez-Villalpando C. Risk of progression to
hypertension in a low-income Mexican population with prehypertension and normal blood pressure. Am J
Hypertens. 2007; 20(9): 929-36.
22-NCEP: Third Report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III) final report.
Circulation. 2002;106(25):3143-421.
23-American Diabetes Association: Diagnosis and classification of diabetes mellitus. Diabetes Care.
2006;29:S43–S8.
24-Fakhrzadeh H, Larijani B, Bandarian F, Adibi A, Samavat T, Malekafzali H, et al. The relationship between
ischemic heart disease and coronary risk factors in population aged over 25 in Qazvin: A population-based
study. The Journal of Qazvin Univ of Med Sci. 2005;9(35):26-34.
25-Rezaei-Ghaleh N, Ghanbarian A, Etemadi A, Momenan AA, Shafiei G, Azizi F. The concordance between
Rose angina and ECG-defined CHD in an Iranian urban population: Tehran Lipid and Glucose Study. Iranian
Journal of Endocrinology & Metabolism. 2004;5:437-45.
26-Murphy NF, Stewart S, Hart CL, MacIntyre K, Hole D, McMurray JJ. A population study of the long-term
consequences of Rose angina: 20-year follow-up of the Renfrew-Paisley study. Heart. 2006;92(12):1739-46.
27-Owen-Smith V, Hannaford PC, Elliott AM. Increased mortality among women with Rose angina who have
not presented with ischaemic heart disease. Br J Gen Pract. 2003;53(495):784-9.
28-Fischbacher CM, Bhopal R, Unwin N, White M, Alberti KG. The performance of the Rose angina
questionnaire in South Asian and European origin populations: a comparative study in Newcastle, UK. Int J
Epidemiol. 2001;30(5):1009-16.
29-Hemingway H, Langenberg C, Damant J, Frost C, Pyorala K, Barrett-Connor E. Prevalence of angina in
women versus men: a systematic review and meta-analysis of international variations across 31 countries.
Circulation. 2008;117(12):1526-36.
30-Habibian S, Eyni E, Emami H, Azizi F. Prevalence of Rose Questionnaire Angina and It's Association With
Coronary Heart Disease Risk Factors In Tehran, I.R.Iran. Pajouhesh Dar Pezeshki. 2000;24(3):205-18.
31-Zhang Y, Lee ET, Devereux RB, Yeh J, Best LG, Fabsitz RR, et al. Prehypertension, Diabetes, and
Cardiovascular Disease Risk in a Population-Based Sample The Strong Heart Study. Hypertension.
2006;47:410-4.
32-Dodani S, MacLean DD, LaPorte RE, Joffres M. Distribution and determinants of coronary artery disease in
an urban Pakistani setting. Ethn Dis. 2005;15(3):429-35.
33-Doi Y, Ninomiya T, Hata J, Fukuhara M, Yonemoto K, Iwase M, et al. Impact of Glucose Tolerance Status
on Development of Ischemic Stroke and Coronary Heart Disease in a General Japanese Population. The
Hisayama Study. Stroke. 2010;41:203-9.
34-Vaidya A, Pokharel PK, Nagesh S, Karki P, Kumar S, Majhi S. Prevalence of coronary heart disease in the
urban adult males of eastern Nepal: a population-based analytical cross-sectional study. Indian Heart J.
2009;61(4):341-7.


