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Abstract
Empirical research documents that in some cases psychosocial factors conquer greater if not
equal risk of IHD. This study was conducted to infer the psychosocial factors associated with
the risk of IHD in women. Case control study design was utilized to explore the association of
psychosocial factors with the risk of IHD in women aged 35 to 55 years. A sample of 71
women cases diagnosed with IHD and 142 age and gender matched community controls were
recruited for this purpose. Binary logistic regression analyses was conducted to ascertain the
association of proposed psychosocial factors with the risk of IHD. The values of the
coefficients revealed that a unit increase in score of trait anger is associated with increase in
the odds of IHD by a factor of 1.21 (95 % CI 1.04 and 1.42). A unit increase in optimism
score is associated with decrease in the odds of IHD by a factor of 0.67 (95% CI 0.53 and
0.83). The values of the coefficients reveal that each unit increase in score of social support is
associated with decrease in odds of IHD by a factor of 0.91 (95% CI 0.89 and 0.95). The
study highlights that women aged 35 to 55 years are protected against the risk of IHD, and
trait anger is the only risk factor of IHD. Furthermore trait anger is modifiable and can lay
directions for designing preventive cardiac interventions.
Keywords: Ischemic heart disease; psychometric instruments; binary logistic regression;
community controls
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1.

Introduction

Substantial empirical evidence supports a strong association between psychosocial factors and risk of
Ischemic Heart Disease (IHD). The role of stress, anxiety, depression, hostility and anger in the onset of IHD
is presently confirmed through global research literature (Brotman, Golden, & Wittstein, 2007; Krantz &
McCeney, 2002; Rosengren et al., 2004; Rozanski et al., 2005; Smith & Ruiz, 2002; Suls & Bunde, 2005).
Studies carried out internationally highlight that besides negative psychological factors like stress, anger,
hostility etc. certain positive factors namely optimism, locus of control and social support play a protective role
in the onset of IHD (Kubzansky, Sparrow, Vokonas, & Kawachi, 2001; Uchino, 2004; Wang, Mittleman, &
Orth-Gomer, 2005; Yusuf et al., 2004). Even in the presence of documented evidence that psychosocial factors in
some cases determine greater if not equal risk of IHD (Kubzansky & Kawachi, 2000; Rozanski, Blumenthal, &
Kaplan, 1999), similar proof for the Pakistani population is still lacking in this regard, especially for women
population. However, to some extend the role of perceived stress, stressful life events, locus of control, anxiety
and depression in explaining the onset of IHD in Pakistani population has been confirmed by Interheart study
(Rosengren et al., 2004) that utilized 5% of sample in their research from Pakistan. Moreover Risk corn
study is the only study carried out on Pakistani population that has investigated association of psychological
factors, namely stress and stressful life events with risk of IHD. Many psychosocial variables, specifically anger,
hostility, social support, social dominance etc. for which ample evidence exists that they are associated with the
risk of IHD from studies carried out in the Western and European countries, have never been investigated in
Pakistan. This study was designed to investigate association of psychosocial factors with the risk of IHD in
women.
2.

Method

2.1 Sample
To infer the association of psychosocial factors with the risk of IHD, 71 women patients with confirmed
diagnosis of IHD and 142 controls, those who were free of IHD before and at the time of testing were recruited.
The cases recruited were patients with the first onset of IHD {Angina and Myocardial Infarction (MI} presenting
within 24 hours of symptoms, admitted to the coronary care unit or the equivalent cardiology ward of the
hospitals. Likewise two age and gender matched community controls (up to 5 years older or younger, aged 35 to
55 years) were drawn directly from special subgroups in the community who had some relationship to the cases
(such as friends, neighbors’ and non-blood relatives), community controls had particular characteristics like
cases (age and gender), but had not yet developed the disease under investigation. We recruited cases if they had
one episode of Angina with chest pain as determined by cardiologists. In addition patients with chest pain
established as Angina through exercise, electrocardiography (ECG), or cardiologist’s summary and symptom
scores were also recruited in this study. Furthermore, patients with the first onset of acute myocardial infarction
(AMI), whose diagnoses have been confirmed by the cardiologists on the basis of clinical symptoms or changes
in electrocardiogram, or raised concentration of troponin levels, were included in the study.
2.2 Inclusion/exclusion criteria
Patients experiencing the following sign and symptoms were not included in the study sample: patients who
had undergone cardiogenic shock or chest pain due to non-cardiac reasons; patients suffering from any of the
significant chronic medical illness including: liver disease, hyperthyroidism or hypothyroidism, renal disease,
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malignant disease; pregnant females, as well as patients with a prior history of any psychiatric diagnosis or those
who were currently on any antipsychotic medication; Patients who had a previous history of treatment for heart
disease like percutaneous transluminal coronary angioplasty (PTCA) or coronary artery bypass graft (CABG)
surgery; participants failing to provide informed consent (as these conditions modify the risk factors in IHD and
might have an impact on behavior and lifestyle), and patients who were unable to read or write Urdu (national)
language were not included in the study. Community-based controls recruited in the study were attendants,
visitors or relatives of the cardiac patient, unrelated (not first-degree blood relatives) having no previous
diagnosis of heart disease or history of exertional chest pain. Exclusion criteria followed for community controls
was the same as that set up for the cases.
2.3 Measures
2.3.1 Psychological Factors
The Perceived Stress Scale (PSS). Cohen, Kamarck, and Mermelstein (1983) developed PSS that computes
magnitude of stressful situations in one’s life and the present level of experienced stress, on a 10 item scale. Each
item is measured on a 5-point Likert type scale (0 = Never, 1 = Almost never, 2 = Sometimes, 3 = Fairly often, 4
= Very often). The PSS has four positively worded items (4, 5, 7 & 8) that are reversed scored. Internal reliability
of the scale is 0.79 for our sample.
Center for Epidemiological Studies Short Depression Scale (CES-D 10). Radloff (1977) developed this
10-item scale to measure self-reported depressive symptoms. Individuals respond to these items by relating how
they felt or behaved during the past week. Items on the CES-D 10 use a 4-point Likert-type scale (0 = Rarely or
none of the time, 1 = Little of the time, 2 = Occasionally and 3 = All of the time). Two items (5 & 8) are reverse
scored. The scale has high reliability (α = .84) for our sample.
State-Trait Anxiety Inventory (STAI). Spielberger (1983) developed STAI to measure the general tendency
to respond to perceived threats in the environment with anxiety. The scale has 20-items; each item is measured
on a 4-point Likert-type scale (1= Not at all, 2 = Somewhat, 3 = Moderately, and 4 = Very much so). There are
seven items (21, 26, 27, 30, 33, 36 & 39) that are reversed scored. Cronbach alpha for our sample is .78.
State-Trait Anger Expression Inventory (STAXI). Spielberger developed this inventory in (1999). It
consists of 10-items that measure state and trait anger (T-Ang) on a 4-point Likert type scale (1 = Almost never,
2 = Sometimes, 3 = Often, and 4 = Almost always). Trait anger temperament (T- Ang/T) score is obtained by
composite score of four items (16, 17, 18 & 21) and total score on items (19, 20, 22, 23, 24 & 25) gives score of
trait anger reaction (T- Ang/R). Cronbach alpha for our sample is 0.72.
Personality Deviance Scale-Revised (PDS-R). The original scale consisted of 36 items (Bedford & Foulds,
1978). Two subscales: Hostility and Dominance/submissiveness were employed in this study. Eight items of the
hostility subscale were incorporated in the current study (Bedford & Foulds, 1978). This hostility scale has four
possible responses on each item (4 = Very often, 3 = Often, 2 = Seldom, and 1 = Never). Cronbach alpha for our
sample is 0.70.
Revised Life Orientation Test (LOT-R). Scheier, Carver and Bridges (1994) authored this 10-item scale (see
Appendix D) to measure generalized optimism (versus pessimism). Each item is measured on a 5-point
Likert-type scale (0 = Strongly disagree, 1 = Disagree, 2 = Neutral, 3= Agree and 4= Strongly agree). The scale
has four filter items (2, 5, 6 & 8), that measure generalized expectancies for positive versus negative outcomes
and four items (3, 6, 7 & 9) are reversed scored. Internal reliability of the scale is α = .84 for our sample.
Perceived Locus of Control Scale (PLCS). The perceived locus of control was assessed by the responses to
six items that have been used expansively in studies conducted in Eastern Europe (Rosengren et al., 2004; Yusuf
et al., 2004). Research participants were asked to which extent they agreed or disagreed with the statements. Two
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items (1 & 3) were coded as (0 = Strongly disagree, 1 = Disagree, 2 = Neutral, 3 = Agree and 4 = Strongly agree)
and rest of the 4 items (2, 4, 5, & 6) were reverse scored as they were negatively worded and revealed less
perceived control. The Cronbach alpha for this scale is 0.74 for our sample.
2.3.2 Social Factors
Monthly Income. Monthly income was assessed by family monthly income reported by the study
participants in Pakistani rupees.
Education. Education was categorized as 10 or less years of formal education: it included five years of
primary education; three years of middle education; and two years of secondary education. Fourteen years or less
of formal education included either having an Intermediate degree or a Bachelor’s degree). Sixteen or more years
of formal education included a Masters degree or an equivalent degree.
To measure Dominance, a subscale of Personality Deviance Scale (PDS) comprising of 6 items (Bedford &
Foulds, 1978) with four possible responses on each item (4 = Very often, 3 = Often, 2 = Seldom, and 1 = Never)
was used. All six items were reversely scored to measure dominance, the possible score on this subscale ranges
from 6 to 24 with the higher score representing greater dominance. The reliability of PDS is α = .71 for our
sample.
Multidimensional Scale of Perceived Social Support (MSPSS). Zimet, Dahlem, Zimet, and Farley (1988)
authored this 12-item, 7 point Likert-type scale (1 = Very strongly disagree, 2 = Strongly disagree, 3 = Mildly
disagree, 4 = neutral, 5 = Mildly agree, 6 = Strongly agree, and 7 = Very strongly agree). A composite score is
obtained by adding the scores on all 12 items and dividing it by 12. Cronbach alpha for the scale is 0.72 for our
sample.
2.4 Procedure
Approval by regulatory and ethics committee from all the five hospitals prior to initiating the research was
sought by the researcher. Written consent form was prepared in Urdu and was given to participants for signature
before they could take part in this study. Permission for translation and use of instruments for conducting present
study was appropriately sought from authors of all the scales. To ensure a rigorous process of translation as well
as to achieve equivalence between the original version and translated versions of scales, Vallerand’s (1989) steps
for instrument translation with slight modification were employed (see also Banville, Desrosiers, & Genet-Volet,
2000). These steps were found to have decreased risks of errors and improved the precision of translation.
All participants were briefed about the purpose of the study and were assured about the confidentiality and
privacy of their responses. Participants were told that they were free to leave the study anytime if they felt
uncomfortable and that this would not incur any prejudice or penalty to them. Similar set of procedures were
carried out with controls. For every case two age and gender matched community controls were recruited either
that very day or at the maximum within a week. Once the participants had participated in the study the researcher
thanked and debriefed the participants about the nature of the study. In case any participant asked a question
pertaining to the study, the researcher answered it briefly, however if their questions required in-depth answers or
understanding, they were invited by the researcher to a different time for a more detailed discussion. For this
purpose the participants were given the mailing address of the researcher.
3.

Results

3.1 Statistical Analysis
Unconditional binary logistic regression analyses were conducted by using the forward conditional method
to infer the association of factors with risk of IHD. Multivariate odds ratios (ORs) and 95% confidence intervals
20
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(CIs) for psychological factors was built, another regression model was built to ascertain association of social
factors with risk of IHD. Odds ratios represented the excess risk of exposure to a factor in cases compared with
controls, without exposure. In the case of binary or ordinal variables (income, education) a reference category
with minimal risk was taken.
Table 1
Demographic Characteristics of Study Sample Depicted as Frequency and Percentages (%)
Variables

Women Cases

f (%)

Women Controls

f (%)

Age
35 – 40
41 – 45
46 – 50
51 – 50

25 (35.2)
9 (12.7)
20 (28.2)
17(23.9)

43 (30.5)
29 (20.6)
30 (21.3)
39 (27.7)

10 or less years
12 to 14 years
16 or more years

47 (66.2)
23 (32.4)
1 (1.4)

66 (46.8)
60 (42.6)
15 (10.6)

Business
Government
Private
Self-employed
Agriculture
Not working
Retired
Housewife

3 (4.2)
5 (7.0)
2 (2.8)
2 (2.8)
59 (83.1)

1 (0.7)
13 (9.2)
15 (10.6)
4 (2.8)
1 (0.7)
1 (0.7)
106 (75.2)

12000 & less
12000 – 20000
20000 to 35000
35000 & above

27 (38.0)
24 (33.8)
9 (12.7)
11 (15.5)

25 (17.7)
41 (29.1)
35 (24.8)
40 (28.4)

Married
Not married
Engaged
Divorced
Widowed

61 (85.9)
6 (8.5)
4(5.6)

117 (83.0)
11 (7.8)
1 (0.7)
1 (0.7)
11 (7.8)

Rural
Urban

19(26.8)
52(73.2)

36 (25.5)
105 (74.5)

Education

Occupation

Monthly income

Marital status

Living

Note. Monthly income is expressed in Pakistani Currency (Rupees).

Table 2
Psychological Variables Independently Associated with IHD
Variable
Step 1
Constant
Optimism
Final model
Constant
Anger
Optimism

B (SE)
8.59***
(2.09)
-0.50***
(0.11)
2.34
(2.93)
0.19*
(0.07)
-0.40***
(0.11)

Exp (B) OR (95% CI)

0.60 (0.48 - 0.75)

1.21(1.04 - 1.42)
0.67(0.53 - 0.83)

Note. OR = odds ratio; CI = confidence interval. Women cases and women controls data adjusted for age. *p < .05, ***p < .001
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A Binary logistic regression analysis was performed to ascertain psychological factors associated with IHD
in women by using forward conditional method, with IHD as the DV and psychological variables (Perceived
stress, depression, anxiety, anger, hostility, optimism and locus of control) as predictor variables. A total of 88
women cases and controls were analyzed and the full model significantly predicted presence of IHD (Omnibus
Chi-square = 49.61, df = 2, p <.001). The model accounted for between 43% and 61% of variance in IHD.
Overall 87.5% of the predictions were accurate. Among the psychological factors trait anger and optimism were
found to be significant risk and protective predictors of IHD respectively. The values of the coefficients revealed
that a unit increase in score of trait anger is associated with increase in the odds of IHD by a factor of 1.21 (95 %
CI 1.04 and 1.42). A unit increase in optimism score is associated with decrease in the odds of IHD by a factor of
0.67 (95% CI 0.53 and 0.83).

Table 3
Social Variables Independently Associated with IHD
Variable
Final model
Constant
Social support

B
(SE)
3.94***
(0.79)
-0.08***
(0.01)

Exp (B)
OR (95% CI)

0.91(0.89 - 0.95)

Note. OR = odds ratio; CI = confidence interval. Women cases and women controls data adjusted for age. ***p < .001

A Binary logistic regression analysis was performed to ascertain social factors associated with IHD in
women by using forward conditional method, with IHD as the DV and social variables (family income,
education, social support and dominance) as predictor variables. A total of 158 cases were analyzed and the full
model significantly predicted presence of IHD (Omnibus Chi-square = 50.97, df = 1, p <.001).The model
accounted for between 27% and 38 % of variance in IHD. Overall 79.1 % of the predictions were accurate.
Among the social factors; social support was found to be the only significant protective predictor of IHD. The
values of the coefficients revealed that each unit increases in score of social support is associated with decrease
in odds of IHD by a factor of 0.91 (95% CI 0.89 and 0.95). Social support turned out to be a significant
protective predictor of IHD in women.
4.

Discussion and Conclusion

In Pakistan, limited research data exists for psychosocial risk factors of IHD. The biomedical community is
still hesitant to acknowledge the scientific truth that these factors play a greater, if not equal, role in explaining
the IHD etiology (Rosengren et al., 2004).Critical psychosocial risk factors vary considerably between
different populations especially due to ethnic diversity; hence it would not be erroneous to assume that these risk
factors can be altered for Pakistani population. An extremely enlightening finding of this study was that within
Pakistani women trait anger turned out to be a significant psychological risk factor of IHD.
This study finding is inconsistent with available generic empirical findings, internationally; evidence exists
confirming that anger is a risk factor for IHD in men, not women (Chida & Steptoe, 2009; Miller, Smith, Turner,
Guijarro, & Haller, 1996; Strike & Steptoe, 2004). Moreover, “Healthy Women Study” provides substantial
evidence that trait anger is associated with the progression of subclinical carotid, as well as the risk of IHD in
women (Räikkönen, Matthews, Flory, Owens, & Gump, 2004). Spielberger et al. (1985) has documented a
strong association between trait and suppressed anger in women as compared to men and suppressed anger has
found to be more toxic to health as compared to forcible expression of anger (Dembroski, MacDougall, Williams,
Haney, & Blumenthal, 1985; Harburg, Julius, Kaciroti, Gleiberman, & Schork, 2003). Suppressed anger has
22
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found to be associated with IHD mortality in women (Harburg et al., 2003).
Women in our culture suppress negative emotions including anger due to the fact that expression of these
emotions is not culturally and religiously acceptable; therefore suppressed anger that strongly associates with
trait anger turned out to be a significant risk factor for IHD in indigenous women. However there is no direct
empirical evidence from national research supporting or refuting this particular finding that trait anger is a risk
factor for IHD in Pakistani women. Thus this study finding warrants attention of researchers from national
community to further explore this psychological risk factor of IHD within the women population.
Trait anger was found to be the only significant risk factors of IHD in Pakistani women, whereas optimism
and social support were found to be significant protective predictors of IHD. Optimism has found to play a
protective role in the onset of IHD. Optimistic explanatory style protects against risk of IHD (Dykema,
Bergbower, & Peterson, 1995; Kubzansky et al., 2001). Tindle et al. (2009) in their study confirmed a reduced
risk of MI as well as mortality in women as compared to men who scored higher on dispositional optimism.
Likewise, in another study conducted on optimism, researchers documented that optimism was related to a
reduced amount of carotid intima-media thickness (IMT) progression over a period of three years, in women
(Matthews, Raikkonen, Sutton-Tyrrell, & Kuller, 2004).
Social support was found to be a significant protective social factor of IHD in Pakistani women. Results of
the current study are in line with research conducted internationally: availability of social support has found to
act as a protective factor for IHD (Barefoot, Gronbaek, Jensen, Schnohr, & Prescott, 2005; Uchino, 2004). It
appears as if Pakistani culture and religion helps to facilitate close contacts with family and friends; contacts
with parents, children, family members, and friends have found to be negatively associated with mortality and
IHD incidence (Barefoot et al., 2005). Social cohesiveness has found to be associated with low risk of
developing heart disease (Berkman & Glass, 2000). It is important to note that in spite of the impeding wave of
industrialization in Pakistan, our family system and social cohesiveness still remains intact.
Social cohesiveness, larger social networks as well as more frequent social contacts are promoted by the
predominantly prevailing Islamic values and cultural orientation. In Pakistan, marriage is a strong source of
social support, and the same stands fairly well supported by the research findings that there is a significant
negative association of marriage with the risk of cardiovascular morbidity and all causes of mortality (Chandra,
1983; Eaker, Pinsky, & Castelli, 1992). Perceived stress, anxiety and depression were not found to be significant
psychological risk factors of IHD. Although global empirical evidence confirms significant association of IHD
with negative factors, namely stress (Strike & Steptoe, 2004), depression (Barefoot & Schroll, 1996) and anxiety
(Kubzansky & Kawachi, 2000; Smith & Ruiz, 2002). Varied reasons can be attributed to the fact that these
negative psychological factors did not turn out to be significantly associated with the risk of IHD within women.
In Pakistan, people live in cohesive and well integrated social structures and enjoy the luxuries and support
of living in joint family systems. The social and religious structure of Pakistani society tends to provide greater
social support and comfort to its inhabitants. The availability of social support has found to modify the
negative impact of stressors and stress (Cobb, 1976; Wills, 1990). Moreover, anxiety and depression are potential
reactions to stress (Suls & Bunde, 2005); hence, availability of greater social support plays an integral role in
reducing anxiety and depression along with stress. Family ties and social interactions have been, reportedly,
found to lower the level of stress, enhance stress coping behavior and improve psychological health (Wamboldt
& Wamboldt, 2000).
Moreover, hostility was not found to be a significant risk factor of IHD in women. This study findings
parallel findings from available literature from international studies, that have documented hostility to be
significantly associated with risk of IHD in men (Consedine, Magai, & Chin, 2004). In addition locus of control
did not turn out to be a significant protective factor of IHD in women. This finding is consistent with the existing
research evidence available in this regard from studies carried out internationally confirming that woman, as
compared to men, have less control in interpersonal relationships and over other life events (Sherman, Higgs, &
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Williams, 1997). Pakistani men as compared to women are domineering and enjoy more control over every
sphere of life i.e. social, familial etc.
Moreover, women within our culture differ in their beliefs and attitudes about sense of control as compared
to men. Pakistani men dominate the society and usually tend to exert primary control, they try to rectify, change
or even fight adverse situations at hand. Women, on the contrary, seem to endorse secondary control and try to
adjust according to the situations at hand and usually surrender things to the “will of God”. In short, men seem to
exert primary control unlike women who have secondary control. Secondary control is related to lower locus of
control (Rothbaum, Weisz, & Snyder, 1982), and can be attributed as a reason as to why locus of control didn’t
turn out to be a significant protective factor for IHD in women.
Social dominance as a risk factor of IHD has gained attention of researchers in recent years, and is
considered as an emerging psychosocial risk factor for IHD (Smith & Ruiz, 2002). This emerging social factor
did not turn out to be a significant risk factor for IHD in women. This finding is inconsistent with available
empirical evidence, prospective research has supported a strong association of social dominance with IHD and
all cause mortality related to IHD (Houston, Babyak, Chesney, Black, & Ragland, 1997; Siegman et al., 2000a).
Primarily, studies that have assessed questionnaire-based social dominance and its association with IHD did not
find an association of dominance with IHD. Rather, these researchers have found a significant association of
social dominance with serum triglyceride concentration (Fowkes et al., 1992), level of total serum cholesterol in
people with low levels of physical fitness (Greene, Houston, & Holleran, 1995), and with cardiovascular
reactivity (CVR) (Smith et al., 2004).
The information obtained from the process of the available research literature, the only research that has
prospectively assessed questionnaire-based social dominance by MMPI 2, and has derived dominance score and
its association with CHD has mainly recruited an older sample of men having a mean age of 61 years (Siegman,
et al., 2000b). Mean age of the current study sample of women was 46 years. As there is no empirical evidence in
the context of social dominance as a risk factor of IHD for our indigenous population, more research evidence is
needed to explore the association of self-reported social dominance with risk of IHD so to draw conclusive
evidence in this regard.
Furthermore higher family income and more years of education did not turn out to be significant protective
social factors of IHD in women. These findings are inconsistent with available literature that strongly supports
that higher level of income and greater years of education act as protective factors of IHD (Huisman et al., 2005;
Lynch & Kaplan, 2000). In Pakistan, education and income alone do not lead to better health-related behaviors in
women, as these behaviors are usually determined and mainly regulated by the male family members. Major
decisions related to health behaviors as well as other life style decisions are usually not under the control of
women even if they are educated and belong to a family having higher monthly family income, hence non
significant protective effects of education and income for Pakistani women can best be explained while operating
within the socio-cultural framework.
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