
men and 902 women) aged 25-64 years. The survey instruments 
were questionnaire: modified from existing questionnaires (Likeret 
scale, Jenkins activity survey and Friedman and Rosenman structured 
interview questionnaires). The questionnaire for assessment of type 
A behaviour was administered by a psychologist and subjects were 
divided into type A behaviour (n = 306), possible type A behaviour 
(n = 157) or no such behaviour (n = 1343) according to rating of 
their type A behaviour based on scores of various attributes such as 
hostility, aggressiveness, ambitiousness, competitiveness and pace or 
time urgency. The prevalence of type A behaviour was significantly 
greater among men compared to women (21.9 vs 11.9%, p < 0.01). 
The overall prevalence of type A and possible type A behavior was 
also significantly higher in men than women (32.4 vs 18.8%, p < 0.01) 
and the overall prevalence of total behaviour abnormality was 25.6% 
in both sexes. Type A behaviour was highly prevalent among social 
class 1 and 2 subjects in both sexes and showed significant association 
with CAD. The findings indicate that type A behaviour assessed 
by scores constructed based on various attributes of behaviour is 
accurate and the personality rating scale validated by us may be used 
successfully in other population groups of India. The novelity is that 
these parameters in conjunction with other cultural factors can be 
used for rating of behavior in other populations of Asia and Europe 
because of cultural differences in Europe, Asia and North America.

Key words: Personality; Behaviour; Social class; Coronary artery 
Disease; Hostility
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INTRODUCTION
WHO study group and Indian consensus group have suggested that 
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ABSTRACT
This study was conducted to validate the questionnaire for 
assessment of type A behaviour and to determine its relation with 
socioeconomic status and coronary artery disease (CAD) in a 
randomly selected urban population. We studied 1806 subjects (904 
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changes in diet and lifestyle factors due to economic development 
and urbanization appear to be important in the pathogenesis of 
cardiovascular disease (CVD) and diabetes in most countries[1,2]. 
People of south Asian origin living in developed countries and urban 
populations of India have an increased susceptibility to coronary 
artery disease (CAD) which is not explained by conventional risk 
factors[1-5]. In developed countries, type A behaviour, depression, 
anxiety and stress have been demonstrated to be important risk factors 
of CADS-10. However, no study has examined the association of 
these risk factors with CAD in Indians which may explain the cause 
of increased risk of CAD. Recent studies indicate that hostility is the 
most important determinant of CAD[5-8]. Hostility is a more serious 
type of aggression in which patient wish to harm others which has 
connotations of anger, aggression and a chronic negative outlook. It is 
a component of type A behavior[9-10], which is also characterized with 
competitiveness, ambitiousness, pace and aggressiveness without 
a wish to oppose and harm others. No previously validated Indian 
criteria for assessment of various component of type A behaviour 
exist and no population based study has examined the association 
of type A behaviour with CAD. In view of the differences in culture 
and differences in diet and lifestyle, the clinical characteristics and 
method of presentation of type A behaviour may differ in various 
population groups. Hence, finding out a modified questionnaire for 
assessment of bahaviour appears to be a new findings of this study. 
In previous studies. Indian criteria for assessment of social class, 
physical activity, alcohol intake and tobacco consumption have been 
validated[11,12]. In the present study, we report for the first time, the 
validity of Indian Rating Scale for assessment of type A behaviour 
in relation to social classes which may be used for assessment of 
behaviour at other centre’s of India and abroad. 

SUBJECTS AND METHODS 
The details of subjects and methods have been described in the earlier 
papers[11,12]. The sampling frame consisted of 0.43 million population 
of Moradabad city based on census of India. We randomly selected 
20 streets out of 180 urban streets after excluding 16 suburban streets 
from the total 196 streets. Each street had 6-12 blocks and each block 
containing 100-300 adults was considered as cluster. We selected 
2 clusters from each street and from each one, 40-100 adults were 
randomly selected for this study. We contacted 2222 subjects aged 25 
years and above of which 220 (9%) failed to give cooperation. Of the 
remaining 2002 subjects, 1806 (904 men and 902 women) aged 25-
64 years inclusive, were invited for this study. 
    Detailed interviews were performed with the help of a pretested 
and validated questionnaire by a pre-trained psychologist to obtain 
information on age, past and family history of cardiovascular disease 
and socioeconomic status. Social classes were graded into 1-5 
according to British Registrar General and other Indian studies based 
on attributes of education, occupation, housing conditions, ownership 
of consumer durables and per capita occupational and other incomes 
of the family and number of dependents as described earlier[11]. CAD 
was diagnosed by WHO criteria as described earlier[13]. 

Criteria for Assessment of Type A Behaviour
Type A behaviour was assessed based on scores constructed on 
attributes of hostility, competitiveness, ambitiousness, pace or 
time urgency and aggressiveness without a wish to oppose and 
harm others. This modified version; the Indian rating scale is based 
on Likeret scale and other studies[6-8] (Appendix). It is difficult to 
measure personality and behaviour in a community with a low 
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rate of literacy (70% approximately) by a scale used in developed 
countries. Behaviour manifestations may also vary due to variation 
in socioeconomic status and cultural factors. Subjects were explained 
the meaning of each question if necessary in local language. Type A 
behaviour was considered in presence of a measurement score of 15-
20 and possible type A behaviour in presence of score 9 to 14.

Statistical Analysis
A P value of <0.05 was considered significant. The prevalence of 
type A behaviour was compared by using Z score test for proportions. 

RESULTS
There were 1806 subjects aged 25-64 years including 804 men 
and 802 women. The prevalence of type A behaviour was 21.9% 
(n = 198) among males and 11.9% (n = 108) among females. The 
overall prevalence of type A behaviour was 16.9%. The prevalence 
was significantly higher in men than women. Table 1 shows The 
prevalence of possible type A behaviour were 10.5% in men and 
6.8% in women and the overall prevalence was 8.77. The combined 
prevalence of type A behaviour and possible type A behaviour was 
25.6% in both sexes. 
    Table 2 shows the prevalence of type A behaviour in various social 
classes among male and female subjects. There was an increasing 
prevalence of type A behaviour with increase in social class in 
both male and female subjects. Majority of the type A behaviour 
subjects were in social class 1 and 2. Social class 3-5 had a very low 
prevalence of type A behaviour. Higher social class 1 and 2 were 
significantly associated with type A behaviour. 
    There were 100 men and 63 women with CAD. Type A behaviour 
was significantly associated with CAD in men (68% vs 16.2%, p 

Table 1 Prevalence (%) of type A behaviour in male and Female. 

Male (n = 904) Female (n = 902) Total (n = 1806)

Type A behaviour 198 (21.9)** 108 (11.9) 306 (16.9)

Possible type A behaviour                                 95 (10.5)* 62 (6.8) 157 (8.7)

Total 293 (32.4)** 170 (18.8) 463 (25.6)
*=p < 0.05 , ** = p < 0.01 Values were obtained by Z score test for 
proportions by comparison of males and females. 

Table 2 Prevalence of type A behaviour in relation to social classes. 

Men Women All subjects

Total Type A 
n(%) Total Type A 

n(%) Total Type A 
n(%)

Social class 1 300 122(40.6) 290 80(27.6)** 590 202(34.2)

Social class 2 187 55(29.4) 183 15(18.2)* 370 70(18.9)

Social class 3 178 55(29.4) 165 7(4.2) 343 18(5.2)

Social class 4 159 11(6.2)  180 5(2.8) 339 16(4.7)

Social class 5 80 8(5.0) 84 1(1.2) 164 3(1.8)

Total 904 198(21.9) 902 108(11.9) 1806 463(25.6)
*=p < 0.05 , ** = p < 0.01 Values was obtained by comparison of social 
class 1 with social class 2 and of social class 1 and 2 with other social 
classes by Z score test for proportions. 

Table 3 Prevalence of type A behaviour in relation to coronary artery 
disease.  

Men (n = 904) Women(n = 902) Total(n = 1806)

CAD No CAD CAD No CAD CAD No CAD

Subjects 100 804 63 839 163 1643
Type A 
Behavior [n (%)] 68(68.0) 130(16.2) 32(50.7)     76(9.0)   100(61.3) 206(12.5)

* p < 0.01 by Z score test for proportions. 



< 0.001) and women (50.7% vs 9.0%, p < 0.001) including overall 
association in both men and women (61.3% vs 12.5%, p < 0.001) 
(Table 3). 

DISCUSSION
The results of this study indicate that type A behavior has become a 
public health problem in India. The diagnosis of type A behavior can 
be accurately assessed by this questionnaire in the urban population 
of India and may be graded into type A behaviour or possible type A 
behaviour or no such behavior. The major attributes for the diagnosis 
of type A behavior are; hostility, aggressiveness, ambitiousness, 
competitiveness and pace or time urgency in an urban population of 
India,” based on systematic theoretical analyses.
    These assessments appear to be reasonably accurate and the 
Indian personality rating scale may be used without much problems 
in a semi-literate Indian urban population. However, the person 
administering the questionnaire should be able to explain the meaning 
of each question to subjects in local language. Our questionnaire has 
been modified from existing questionnaires used in United States 
and Europe for assessment of type A behaviour. This questionnaire is 
different from the existing ones because aggressiveness has been sub-
grouped into hostility characterized with strong reaction to a situation 
with a strong wish to harm and oppose others and aggressiveness 
without such attitude to others. We also categorized each attribute 
by giving scores of 0-4 depending upon the severity of attribute. The 
manifestations, of behaviour were classified into type A behaviour 
and possible type A behaviour as the population under study is 
under transition from poverty to affluence. It is possible that those 
who have possible type A behaviour now, may turn to have classical 
type A behaviour pattern during next few years of follow up, due to 
urbanization, occupational stress and further human development and 
affluence. The prevalence of type A behaviour was significantly greater 
among men than women. The overall prevalence of type A behaviour 
was 17%. It is significantly lower than the rate (50%) of type a 
behaviour in developed countries[6-10]. The prevalence of possible 
type A behaviour was 8.7%. It seems that one forth of the urban adult 
population of India may have overall type A behaviour abnormality 
which is one half of that in developed countries (50% vs 25.7%). 
    There is uncertainty regarding the role of psycho-social factors 
and diet and lifestyle factors, in the pathogenesis of type A behavior, 
which may be due to lack of simple measures to assess these 
factors[14-16]. Self reported questionnaires are more popular for 
measuring the psychosocial factors and behaviour manifestations, 
however have low predictive value. Jenkins activity survey is used 
widely for assessment of type A behaviour, although its predictive 
value is lower than Likeret scale and structured interview devised by 
Friedman and Rosenman[6,7]. 
    Our study shows that social classes 1 and 2 were significantly 
associated with type A behaviour than social classes 3-5. It is possible 
that education, occupation and income that are greater among higher 
social classes may influence behaviour pattern. It is also observed 
from our study that type A behaviour was more prevalent among 
higher social classes 1-2 than social classes 3-5. However, it is not 
clear whether type A behaviour can play some role in improving 
socioeconomic status of Indian populations[16], and whether increased 
intake of visible fat or sugar may be function of personality and 
behaviour[17]. Figure 1.
    There is uncertainty regarding the role of psycho-social factors in 
CAD which is mainly due to lack of simple measures to assess these 
factors.This study also shows that type A behaviour was significantly 
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associated with CAD compared to those subjects without type A 
behaviour in both sexes (61.3% vs 12.5%, p < 0.001). The Western 
Collaborative Group Study began in 1960 in 3,524 subjects aged 
39-59 years without CAD. After 8.5 years, it was observed that 
13.2% of type A men had CAD compared with only 5.9% of type B 
men[14]. The Framingham Heart Study measured type A behaviour 
by a self reported questionnaire (Framingham type A scale)[15]. Type 
A behaviour was independent predictor of incidence of CAD in 
men and women aged 45-64 years. In both studies, this effect was 
independent of serum cholesterol, hypertension and smoking. It is 
clear from these data that association of type A behaviour with CAD 
is much greater among Indians than in developed countries. In a 
case control study from India, type A behaviour was significantly 
associated with CAD[16]. Figure 2
    In a cross-sectional survey, 75 subjects, without any history 
of CAD underwent 64-slice computed tomography coronary 
angiography (CTCA) and were screened for traditional cardiac 
risk factors and for hostility, anger, and type D personality traits 
[18]. Among 48 patients (64%) had evidence of coronary plaque, 
with mild (31%), moderate (33%), and severe (35%) coronary 
stenosis. Male sex, hypertension, being overweight, and number 
of cardiovascular risk factors increased the likelihood of presence 
coronary artery plaques. There was a significant difference between 
coronary plaque presence vs. coronary plaque absence for anger (26 
vs 30%, χ2 = 6.82) and type D personality (23 vs 35%; χ2 = 8.23, 
p = 0.03), but not hostility (p > 0.05). Anger personality, and the 
type D subscale social inhibition, but not negative affectivity, were 
associated with an increased prevalence and severity of coronary 
plaque. Univariate analysis confirms anger (odds ratio, OR = 1.38, 
95% confidence interval, CI = 1.12-2.31), social inhibition (OR = 
2.01, 95% CI = 1.81-2.93), ‘negative affectivity by social inhibition’ 
(OR = 1.24, 95% CI = 1.12-2.14), and type D personality (OR = 
1.9, 95% CI = 1.11-2.03) as predictors of CAP presence. Moreover, 

Figure 1 Prevalence of type A behaviour in relation to social classes among 
men and women.

Figure 2 Prevalence of type A behaviour in relation to coronary artery 
disease among men and women.



multivariate analysis suggests social inhibition as also a unique 
predictor of coronary plaque (OR = 2.14, 95% CI = 1.89-2.96) after 
adjustment for having cardiac risk factors as a covariate. The present 
data confirm the core role of traditional risk factors and suggest the 
primacy of social inhibition and anger personality traits in association 
with CAP presence and severity.
    Personality traits may also be associated with major adverse 
coronary events (MACE) in patients with CAD)[19]. However, the 
link between personality traits and intravascular morphology in 
CAD patients is poorly understood. Recent study investigated the 
relationship between personality traits, specifically Type A behavior 
pattern and Type D personality, and plaque vulnerability[19]. Type D 
personality was independently associated with lipid plaque, thin cap 
fibro-atheroma (TCFA), and fibrous cap thickness. More specifically, 
negative affectivity of Type D was related to lipid plaque, TCFA 
and fibrous cap thickness, and social inhibition was associated with 
plaque rupture. The results showed that type D personality was 
associated with plaque vulnerability, independent of clinical factors. 
Measurement of negative affectivity and social inhibition will 
increase our understanding of the progressive phase of the plaque 
vulnerability, which can contribute to the early identification of high 
risk patients and reduce the incidence of MACE[19].
    In a cohort study among 1,069 subjects, aged 64.81 years from the 
Swedish Twin Registry, the subjects were followed consecutively for 
23 years[20]. The diagnosis of type A behavior pattern was based on; 
ambition, stress, hard-driving, neuroticism, cynicism, and paranoia 
and presence CVD was self-reported and dementia was diagnosed 
adhering to DSMIII- R or DSM-IV criteria. The results revealed that 
some features of type A behavior pattern may confer an increased 
risk for dementia in those with CVD compared to subjects without 
CVD. It was suggested that evaluation of the risk of dementia may be 
considered among subjects with CVD and personality traits should 
be taken into consideration. In a clinical study from China, among 
220 patients with stable angina or non-ST segment elevation acute 
coronary syndrome (NSTE-ACS) treated with PCI completed type 
A behavioral questionnaire, type D personality questionnaire[21]. The 
patients that had intervention were more likely to have type A and 
type D personality which was associated with myocardial injury. 
The frequency of obvious anxiety, depression emotion, and lower 
level of mental health, were more common among these patients and 
were related to personality and coping style. Type D personality was 
an independent predictor of adverse events. These findings indicate 
that chronic anxiety disorders are rapidly emerging in developing 
countries with increase in affluence. Functional MRI studies have 
demonstrated that anxiety disorders such as type A behavior and 
depression may be associated with smaller brain area of amygdala 
which is responsible for aggressive behavior, fear and grief and 
predisposes athero-thrombosis[22]. A recent study has also revealed 
that acute myocardial infarction can cause neuro-inflammation 
resulting in to damaging effect of certain areas such as amygdala of 
brain which may result in to aggression or type A behavior in patients 
with CAD[23]. 
    In brief, the findings of this study indicate that the prevalence of 
type A behaviour was approximately one half, in this part of urban 
India, compared to developed countries and it is more common 
among higher social classes. Assessment of type A behaviour based 
on scores constructed by different attributes appear to be accurate 
and the Indian type A behaviour rating scale (Appendix) may be 
successfully used to assess behaviour pattern in other developing 
populations by other investigators. Type A behaviour assessed by this 
rating scale was significantly associated with CAD.
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APPENDIX
Indian rating scale for type A behaviour Behaviour manifestations studied for type A behaviour 
a. Hostility (wish to oppose and harm others) 
b. Aggressiveness without a wish to oppose and harm others. 
c. Competitiveness. 
d. Ambitiousness. 
e. Pace or time urgency. 

Scores constructed on each of these attributes (0-4), 0= none 
(a) Hostility 
4, if aggressive behaviour with a strong wish to oppose and harm others, especially unexpressed anger. 
3, if characteristic facial net exhibiting aggression by constriction of eye and jaw muscles or characteristic L4 like drawing back of corners of 
lips exposing the teeth. 
2, if use of clinched fist on table, pounding or forceful closing of hands and fingers or exhibit initiation and rage when asked about part of 
event which made him angered. 
1, Unable to tolerate when kept waiting and express general distrust on others and can not work in team, explosive speech and over critical. 
(b) Aggressiveness : 
4, if strongly react to a situation with above characteristics without a wish to oppose and harm others but the agitation continues for several 
days. 
3, if aggressiveness disappears after few hours but can not work in team. 
2, if aggressiveness followed by feeling of guilt. 
1, if aggressive for moments followed by calm down. 
(c) Competitiveness: 
4,game with an aim to win even with young children. 
3, Irritate on kept waiting and impatient 
2, if become tense to achieve better than others in his main occupation. 
1, if irritate on not doing better than others in routine work.
(d) Ambitiousness: 
4, if strongly desire to achieve highest in the field. 
3, if self awareness of type A behaviour. 
2, if polyphasic activity eg multiple works at a times or preoccupied by multiple thoughts. 
1, if difficulty in sitting and doing nothing and subject habitually substitutes numerals for metaphors in his speech. 
(e) Pace or time urgency: 
4, if characteristic facial tantriness expressing tension or rapid horizontal eye ball movements during ordinary conversation or rapid eye 
blinking over 40 blinks/minute. 
3, if knee jiggling or rapid vigorous taping of fingers, or rapid body movements. 
2, if lip clicking during ordinary speaking or rapid tic like eyebrow lifting or tense posture. 
1, if walk and eat faster or spouse usually tell to slow down and subject make all efforts to be in time or multiple works at a time. 

Rating of type A behaviour by scores: 
Type A behaviour                      15-20 
Possible type A behavior    9-14
Type A behavior; within normal limits          1-8
--------------------------------------------------------------------------------------------------------------------
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