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Abstract

Background: Knowledge about coronary heart disease (CHD) and its risk factors is an important pre-requisite
for an individual to implement behavioral changes leading towards CHD prevention. There is scant data on the
status of knowledge about CHD in the general population of Pakistan. The objective of this study was to assess
knowledge of CHD in a broad Pakistani population and identify the factors associated with knowledge.

Methods: Cross sectional study was carried out at four tertiary care hospitals in Pakistan using convenience
sampling. Standard questionnaire was used to interview 792 patient attendants (persons accompanying patients).
Knowledge was computed as a continuous variable based on correct answers to fifteen questions. Multivariable
linear regression was conducted to determine the factors independently associated with knowledge.

Results: The mean age was 38.1 (£13) years. 27.1% had received no formal education. The median knowledge
score was 3.0 out of a possible maximum of 15. Only 14% were able to correctly describe CHD as a condition
involving limitation in blood flow to the heart. Majority of respondents could identify only up to two risk factors
for CHD. Most commonly identified risk factors were stress (43.4%), dietary fat (39.1%), smoking (31.9%) and
lack of exercise (17.4%). About 20% were not able to identify even a single risk factor for CHD. Factors
significantly associated with knowledge included age (p = 0.023), income (p < 0.001), education level (p < 0.001),
residence (p < 0.001), a family history of CHD (p < 0.001) and a past history of diabetes (p = 0.004). Preventive
practices were significantly lacking; 35%, 65.3% and 84.6% had never undergone assessment of blood pressure,
glucose or cholesterol respectively. Only a minority felt that they would modify their diet, stop smoking or start
exercising if a family member was to develop CHD.

Conclusion: This is the first study assessing the state of CHD knowledge in a relatively diverse non-patient
population in Pakistan. There are striking gaps in knowledge about CHD, its risk factors and symptoms. These
translate to inadequate preventive behavior patterns. Educational programs are urgently required to improve the
level of understanding of CHD in the Pakistani population.
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Background

Coronary heart disease (CHD) is a major public health
concern and accounts for more deaths than any other dis-
ease [1] worldwide. Developing countries were once con-
sidered to be less affected by CHD. However, the burden
of CHD in developing countries has increased to epidemic
proportions [2]. Furthermore, it is anticipated that within
the next fifteen years, CHD will be the leading cause of
death in these countries [1]. The prevalence of cardiovas-
cular risk factors in the Asian population is high [3].
According to data from the National Health Survey of
Pakistan, the prevalence of hypertension and diabetes is
approximately 33% and 25% respectively, in persons over
the age of 45 years [4,5] while the overall prevalence of
smoking is 28% in men, going as high as 41% amongst
those aged 40 to 49 years [6]. Furthermore dietary habits
in Pakistan are heavily weighed towards the consumption
of saturated fats as well as ghee (hydrogenated vegetable
oil) [7]. Knowledge about CVD and its risk factors is an
important (albeit not the only) pre-requisite for an indi-
vidual to implement behavioral changes leading towards
CHD prevention. Estimating the knowledge base of the
community regarding CHD has important public health
applications as it assists in developing targeted educa-
tional programs.

Studies in South Asians (Indians, Pakistanis and Bangla-
deshis) suggest a very poor degree of knowledge regarding
CHD and its risk factors. In the study by Rankin [8] only
a minority (approximately 20%) identified lack of exer-
cise and obesity as a risk factor, while about 30% identi-
fied smoking as a factor related to CHD (amongst
Pakistanis, this estimate was 14%) and approximately
30% considered dietary fat as a risk factor. Interestingly,
only 5% of our respondents mentioned family history of
CHD as a risk factor. There is scant data on the level of
knowledge about CHD in the population of Pakistan.
One prior study [9] has reported on the very poor aware-
ness about risk factors for CHD in a lower middle-class
urban population in Karachi, a major metropolitan city of
Pakistan. In this selected population, consisting predomi-
nantly of women with a variable degree of formal educa-
tion, less than 20% were aware of most risk factors for
CHD. However, there is paucity of data on the status of
knowledge in the broader population of the country,
which consists of a much higher proportion of people
with lower incomes, rural residency and no formal educa-
tion. The aim of our study was to assess knowledge of
CHD in a more diverse Pakistani population and identify
the factors associated with knowledge in this study group.
We also aimed to identify attitudes and behaviors regard-
ing CHD prevention.
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Table I: Questions on which coronary heart disease knowledge
score was computed.

Question Response Score

What is CHD?
Risk factors for CHD

Blocked artery
Smoking

No exercise
Dietary fat
Stress

High blood pressure
Diabetes
Family history
Age

Male gender
Obesity
Cholesterol
Chest pain
Dyspnea
Sweatiness

Symptoms of CHD

Maximum Score 15

CHD = coronary heart disease.

Methods

Study design

This was a multi-center cross sectional study conducted at
four tertiary care hospitals in Pakistan. A convenience
sample of 810 subjects consisting of attendants of patients
(defined as persons accompanying patients to the hospi-
tal, usually family members or close relatives) visiting var-
ious outpatient departments of these four hospitals were
invited to undergo an interview regarding their under-
standing of what coronary heart disease (CHD) was, risk
factors, symptoms and practices related to CHD by
trained medical officers. The four hospitals were chosen to
enable the study population to pertain to a wide demo-
graphic spectrum of Pakistan. These hospitals were as fol-
lows: the Aga Khan University Hospital (AKUH) in
Karachi is a private hospital that caters to a mixture of
middle and upper class patients who (mostly) pay for
their care. The Mayo Hospital in Lahore is a public hospi-
tal that caters primarily to poor patients who receive free
care. The Pakistan Institute of Medical Sciences (PIMS) in
a public hospital in Islamabad that caters to patients from
a wide area that includes rural as well as urban areas and
provides subsidized care. Finally, the Allied General Hos-
pital (AGH) in Faisalabad is a large public hospital in Fais-
alabad that cares for urban as well as rural patients from
central Punjab at nominal costs. The study was approved
by each hospital's ethics review body.

Survey instrument

Study subjects were surveyed using a structured question-
naire that was developed to contain questions on four
basic themes: (1) understanding of what CHD was; (2)
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Table 2: Demographics and Clinical Characteristics of Study
Population.
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Table 3: Responses to questions assessing knowledge of coronary
heart disease

Characteristic N (%)
Hospital

AKU 153 (19.3)

PIMS 249 (31.4)

Mayo 241 (30.4)

AGH 149 (18.8)
Gender

Male 558 (70.5)

Female 234 (29.5)
Marital Status

Singlet 202 (25.5)

Married 590 (74.5)
Residence

Rural 335 (42.3)

Urban 457 (57.7)
Agef (mean £ SD) 38.1 £ 13
Aget (categories)

<30 277 (35.0)

31 -60 469 (59.2)

>60 46 (5.8)
Smokers 314 (39.6)
Monthly income*

<3000 225 (28.4)

>3000 567 (71.6)
Education

No formal 215 (27.1)

Formal 577 (72.9)
Family Hx of IHD 373 (47.1)
Prior Diabetes 47 (5.9)
Prior Hypertension 118 (14.9)
Prior IHD 42 (5.3)

N = number. { includes separated and divorced. } in years.

AKU = Aga Khan University Hospital. PIMS = Pakistan Institute of
Medical Sciences.

Mayo = Mayo Hospital. AGH = Allied General Hospital. SD =
standard deviation.

*in Rupees (I Rupee = US$ 0.017). Hx = history. IHD = ischemic
heart disease.

knowledge of risk factors for CHD - respondents were
asked what factors are related with CHD and the direction
of the relationship between these factors and CHD was
specified; (3) knowledge of the symptoms of CHD; and
(4) preventive practices relating to CHD - whether sub-
jects thought CHD was preventable and what preventive
practices had they undertaken. The questionnaire was ini-
tially developed in English, translated into Urdu, then
back-translated into English to check for consistency. The
questionnaire, consisting of open-ended questions only,
was pre-tested in 20 attendants and revised accordingly.
All respondents were surveyed in an identical fashion. All
questions were asked in Urdu. Responses to open-ended
questions were recorded in English either by selection
from a list of predefined answer categories or in writing if
the particular response was not listed. Subjects were

Response count
(% of cases)

What is Coronary Heart Disease?*

Arterial blockage 109 (13.8)
Do not know 232 (29.3)
Chest pain 152 (19.2)
"Malfunction” of the heart 277 (35.0)
Valve problem 83 (10.5)
Other 142 (17.9)
What are the risk factors for Coronary

Heart Disease?*

Do not know 162 (20.5)
Smoking 253 (31.9)
No exercise 138 (17.4)
Dietary fat 310 (39.1)
Dietary salt 26 (3.30)
Stress 344 (43.4)
High blood pressure 56 (7.10)
Cholesterol 59 (7.40)
Diabetes 15 (1.90)
Family history 39 (4.90)
Age 33 (4.20)
Male gender 9 (1.10)
Overwork 36 (4.50)
Obesity 112 (14.1)
Other 62 (7.80)
What are the symptoms of Coronary

Heart Disease?*

Do not know 230 (29.0)
Chest pain 287 (36.2)
"Attack" 179 (22.6)
Sweatiness 116 (14.6)
Palpitations 136 (17.2)
Anxiety 177 (22.3)
Headache 17 (2.10)
Dyspnea 193 (24.4)
Other 44 (5.60)

* multiple responses

asked, at each question, whether they wished to add any-
thing to their response, but were not prompted or given
hints.

Study subjects

Patient attendants were selected as somewhat reflective of
the general population for convenience reasons. Subjects
were approached in the outpatients departments of the
respective hospitals. If over the age of 18 years and able to
give verbal consent, respondents underwent a standard
questionnaire based survey. Subjects who were patients,
under the age of 18 years, unable to communicate in Urdu
(the national language of Pakistan) or were members of
the hospital staff were excluded from this study. We esti-
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Risk factors for coronary heart disease identified by study subjects.

mated that a sample size of 371 would be required to esti-
mate an assumed prevalence of 0.5 of various aspects
knowledge about CHD at a confidence level of 95% with
an error bound of 0.05.

Definitions

Knowledge was computed as a continuous variable using
the cumulative score for each subject based on correct
responses to 15 questions (Table 1). Each correct response
was assigned one point. Urban dwelling was defined as
residence within the geographical bounds of a major met-
ropolitan city (Karachi, Islamabad, Rawalpindi, Faisal-
abad and Lahore). Rural dwelling was defined as residing
outside the major metropolitan cities (most of Pakistan is
fairly rural outside the major cities). Formal education
was defined as education received in school (but did not

include those going to traditional educational institutions
or "madrassa").

Statistical analysis

All variables were entered into Statistical Package for
Social Sciences (SPSS) version 10. Means and standard
deviations were calculated for continuous variables and
frequencies for categorical variables. Univariate analysis
was performed by simple linear regression to determine
the factors associated with knowledge. Univariate covari-
ates with a p value of <0.25 were entered into the multi-
variable model. Multivariable regression using a stepwise
technique was conducted to adjust for confounders and
determine the factors independently associated with
knowledge. The standardized residuals of the regression
model were examined for outliers as well as for non-nor-
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Table 4: Preventive Practices and Attitudes towards coronary
heart disease

Response count
(% of cases)

Is CHD preventable?

Yes 604 (74.3)
No 37 (4.70)
Do not know 151 (19.1)
Have you had your blood pressure
checked?
Never have 275 (34.7)
Every 2 years 298 (37.6)
>2 year intervals 219 (27.7)
Have you had your blood sugar checked?
Never have 517 (65.3)
Have at least once 275 (34.7)
Have you had your cholesterol checked?
Never have 670 (84.6)
Have at least once 122 (15.4)
Have you ever undertaken any preventive
practices for CHD*?
None 354 (44.7)
Exercise 185 (23.4)
Dietary salt restriction 39 (4.90)
Dietary fat restriction 265 (33.5)
Weight control 38 (4.80)
Stress reduction 58 (7.30)
Reduced smoking 89 (11.2)
Medications 16 (2.00)
Home remedies 25 (3.20)
Other 34 (4.30)
If your family member develops CHD,
what would you do*?
Nothing 72 (11.4)
Do not know 104 (16.5)
See a doctor 332 (52.7)
Change my diet 132 (21.0)
Start exercising 50 (7.90)
Stop smoking 40 (6.30)
Reduce stress 48 (7.60)
Other 21 (2.30)

CHD = coronary heart disease.
* multiple responses

mality and nonlinearity using probability plots and resid-
ual plots. A significant level was defined as p < 0.05.

Results

Approximately 1000 potential respondents were
approached. Eight hundred and ten subjects consented to
participate in the study. Complete data were available for
792 subjects. The demographic and clinical characteristics
of the study group are shown in Table 2.

Subjects were asked about what they thought CHD meant.
Only 14% were able to correctly describe the latter as a
condition involving limitation in blood flow to the heart.

http://www.biomedcentral.com/1471-2458/5/124

A variety of other descriptions were offered including a
"malfunction of the heart" by 35%. Table 3 displays the
distribution  of responses to this  question.

Participants were questioned about risk factors for CHD.
As seen in Table 3, the most commonly identified risk fac-
tors were stress (43.4%), dietary fat (39.1%), smoking
(31.9%) and lack of exercise (17.4%). However about
20% were not able to identify even a single risk factor for
CHD (Figure 1). When questioned about the symptoms
of CHD, only a minority were able to correctly identify
symptoms of chest pain, dyspnea and diaphoresis (Table
3).

Subjects were questioned regarding preventive practices
against CHD. Although nearly three quarters of the study
group felt that CHD was preventable (Table 4), preventive
practices in this study group were largely lacking.

Knowledge was assessed in this study as a continuous var-
iable. Responses to 15 questions were scored as correct or
incorrect and each respondent received one point for each
correct answer (Table 1). The median knowledge score of
the study group was 3.0 (range 0-11) out of a possible
maximum of 15. Figure 2 shows the distribution of
knowledge scores in the study group. No participant was
able to achieve a score above 11.

Table 5 shows the results of the univariate and multivari-
able analyses for factors associated with knowledge of
CHD, with the respective coefficients (slope of the regres-
sion line). In the univariate analysis, factors significantly
associated with knowledge included age, gender, educa-
tion (formal vs. no formal), monthly income (<3000 vs.
>3000 Rupees), residence (rural vs. urban), smoking sta-
tus, family history of CHD and a prior history of diabetes,
hypertension or CHD (Table 5). Interestingly, there were
also significant differences in the knowledge scores of sub-
jects recruited from different hospitals. In the multivaria-
ble analysis factors independently associated with
knowledge included age, education, residence, monthly
income, family history of CHD, prior history of diabetes
and hospital attended. Not unexpectedly, education had
the most robust association with knowledge. In the
adjusted analysis, gender, smoking and prior history of
CHD and hypertension were not associated with knowl-
edge.

Discussion

Our study demonstrates a striking lack of knowledge
about CHD amongst patient attendants at four hospitals
catering to patients belonging to a wide demographic
spectrum. Only 14% of the study group could correctly
identify what coronary heart disease was. The majority of
subjects were only able to identify up to 2 risk factors, the
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Table 6: Key demographic characteristics of study subjects interviewed from four hospitals in Pakistan.

AKU N (%) Mayo N (%) PIMS N (%) AGH N (%)

Mean age* (SD) 40.0 (15.9) 36.1 (11.4) 40.4 (12.5) 35.7 (12.1)
Incomet

<3000 23 (15.0) 123 (51.0) 33 (13.3) 46 (30.9)

>3000 130 (85.0) 118 (49.0) 216 (86.7) 103 (69.1)
Education

No formal 27 (17.6) 84 (34.9) 47 (18.9) 57 (38.3)

Formal Education 126 (82.4) 157 (65.1) 202 (81.1) 92 (61.7)
Residence

Rural 40 (26.1) 126 (52.3) 89 (35.7) 80 (53.7)

Urban 113 (73.9) 115 (47.7) 160 (64.3) 69 (46.3)

AKU = Aga Khan University Hospital, Karachi. Mayo = Mayo Hospital, Lahore. PIMS = Pakistan Institute of Medical Sciences, Islamabad. AGH =

Allied General Hospital, Faisalabad.
*in years; SD = standard deviation

1Self reported figures (per month in Rupees); estimates may be biased (I Rupee = US$ 0.017).

most commonly identified factors being stress, obesity,
dietary fat and smoking. The median knowledge score of
the study group was 3.0 out of a possible 15, suggesting a
severe lack of awareness about CHD.

Our findings are consistent with the study by Rankin et al.
[8]. The gaps in knowledge are considerably high com-
pared to what has been reported in Western countries
[10].

The relatively poor knowledge about modifiable risk fac-
tors for CHD, including smoking (31.9%), obesity
(14.1%), lack of exercise (17.4%) and dietary fat (39.1%)
in our study population has been seen in other studies on
South Asians [8]. It is possible that the very poor aware-
ness about obesity and lack of exercise are related to their
under representation in mass media campaigns as
opposed to smoking and dietary fat. Our study highlights
a significant lack of knowledge about modifiable risk fac-
tors and suggests the need for urgent emphasis on educa-
tion amongst Pakistanis.

Respondents in our study appeared to lack sufficient
knowledge about the symptoms of CHD. Only 36% knew
that chest pain was a symptom of heart disease and a sub-
stantial number of subjects gave vague descriptions about
possible symptoms of CHD (Table 3). Failure to recognize
the symptoms of acute myocardial infarction is associated
with delay in seeking medical care [11] and leads to worse
clinical outcomes. Our study suggests a need for educating
the public about symptoms of CHD.

Age appears to have a linear relationship with knowledge
in our study. When age was analyzed as a categorical vari-
able, mean knowledge scores progressively increased from
the <30 year age group (3.06) to the >60 year group (3.93;
coefficient 0.76; p = 0.03). This is different to the findings

of Potvin [10] in Canadians where, compared to the age
group 18-24 years, the odds ratios for knowledge about
risk factors decreased as aged increased, particularly in
those aged 65-74 years. One possible explanation could
be a very limited emphasis on health education in schools
in Pakistan, as a result of which individuals finishing
school do so with very little knowledge about CHD. As the
years go by, they are likely to accrue knowledge (albeit in
small increments). On the other hand, modern school
education in the west may involve substantially more
time spent on health education; as a consequence younger
individuals are likely to be more knowledgeable than the
elderly who may not have received such instruction dur-
ing their schooling years. The finding that knowledge
increases with the acquisition of formal education is con-
sistent with other data [10,12]. Likewise, the association
of income with knowledge has been reported in other
studies [10]. In our study this association was independ-
ent of the level of education.

There were interesting differences in knowledge score
between subjects recruited from the four different hospi-
tals. The mean knowledge score was significantly higher
in patients presenting to AGH, a hospital that caters to a
substantially poorer, uneducated and rural population
compared to AKU and PIMS (Table 6). AGH conducts a
large number of public awareness seminars and it is pos-
sible that this may be contributing to the higher knowl-
edge scores in patients recruited from that hospital. This
potential association between educational seminars for
the public and knowledge deserves further investigation.

Consistent with the overall poor state of knowledge in our
study group, preventive practices were found to be signif-
icantly lacking. Although nearly three-fourths of the study
group felt that CHD was preventable, over two-thirds had
never had their blood pressure checked, and an over-
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Knowledge score for coronary heart disease.

whelming majority had never undergone an assessment
of their blood glucose or cholesterol levels. Furthermore,
only a minority felt that they would modify their diet,
stop smoking or start exercising if a family member was to
develop CHD (table 4), consistent with the fact that the
vast majority of our study subjects did not identify a fam-
ily history of CHD as a risk factor for developing CHD in
the future.

Our study is not without limitations. First, the non-prob-
ability convenience sampling method introduces selec-
tion bias. As samples were taken from four different
hospitals in Pakistan representing a wide demographic
spectrum, we feel that our study population may be some-
what reflective of the knowledge state of the general pop-
ulation of Pakistan. However, patient attendants may be

either less knowledgeable or more informed than the gen-
eral population. On the one hand, due to more exposure
to a medical environment patient attendants may know
more about CHD than the general public and therefore,
the true knowledge state of the public may be lower. On
the other hand, diseased individuals may, in part, be in
that state due to the poor knowledge of their household
members. Hence, selection of subjects from households
of patients risks bias whereby the study subjects may be
less knowledgeable than population controls. Second, the
use of an open-ended questionnaire introduces the poten-
tial of recall bias on the part of the respondents and may
underestimate the knowledge state of the study group.
Third, computation of a knowledge score based on correct
answers to a set of questions is somewhat arbitrary, does
not incorporate differential weightage that may be placed
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Table 5: Factors associated with knowledge of coronary heart disease — univariate and multivariable analysis

N Mean Unadjusted p value Adjusted p value
Knowledge Coefficient? (95% Coefficient?
Score Cl) (95% ClI)
Age 0.01 (0.001, 0.03) # 0.035 0.01 (0.002, 0.03) # 0.023
Gender 0.008 0.20
Female 234 3.54 ref ref
Male 558 3.04 -0.50 (-0.87, -0.13) -0.22 (-0.56, 0.12)
Marital Status 0.64
Single 202 3.25 ref
Married 590 3.16 -0.09 (-0.48, 0.30) NA*
Education <0.001 <0.001
No Formal 215 1.80 ref ref
Formal 577 3.70 1.89 (1.54, 2.25) 1.42 (1.06, 1.77)
Education
Monthly income T <0.001 <0.001
<3000 225 1.88 ref ref
>3000 567 3.70 1.82 (1.47, 2.17) 0.76 (0.40, 1.13)
Residence <0.001 <0.001
Rural 335 221 ref ref
Urban 457 3.90 1.69 (1.37, 2.01) 1.06 (0.75, 1.37)
Smoking Status <0.001 0.09
Non smoker 478 3.47 ref ref
Smoker 314 2.75 -0.728 (-1.07, -0.39) -0.27 (-0.57, 0.43)
Family Hx IHD <0.001 <0.001
No 419 2.68 ref ref
Yes 373 3.75 1.07 (0.74, 1.40) 0.61 (0.31,0.91)
PMH — <0.001 0.86
Hypertension
No 674 3.05 ref ref
Yes 118 3.94 0.89 (0.42, 1.36) 0.04 (-0.41, 0.49)
PMH — Diabetes <0.001 0.004
No 745 3.08 ref ref
Yes 47 4.85 1.78 (1.07, 2.48) 0.96 (0.30, 1.61)
PMH - IHD 0.004 0.28
No 750 3.13 ref ref
Yes 42 421 1.09 (0.34, 1.84) 0.37 (-0.31, 1.05)
Hospital
Mayo 241 2.29 ref ref
AKU 153 3.55 1.25 (0.78, 1.73) <0.001 0.15 (-0.29, 0.59) 0.50
PIMS 249 3.45 1.16 (0.74, 1.57) <0.001 0.42 (0.03, 0.81) 0.03
AGH 149 3.81 1.51 (1.03, 1.99) <0.001 1.20 (0.76, 1.64) <0.001

8coefficient = slope of regression line. Values represent change in knowledge (per unit increase in independent variable or with category change

compared to reference category)

Cl = confidence interval } for each year increase in age ref = reference category

Hx = history PMH = past medical history IHD = ischemic heart disease
* not in final model 1 in Rupees (I Rupee = US$ 0.017)

AKU = Aga Khan University Hospital, Karachi. Mayo = Mayo Hospital, Lahore. PIMS = Pakistan Institute of Medical Sciences, Islamabad. AGH =

Allied General Hospital, Faisalabad.

on different questions and has not been widely validated.
Nevertheless, we feel that this score provides a fair esti-
mate of the degree of knowledge of an individual. Fourth,
the majority of study subjects consisted of men. This is
partly related to the fact that women in Pakistan are less
likely to accompany patients to the hospital; furthermore,
when women were approached, if they were accompanied
by other male members of the family, the latter would
take the lead in answering questions. Thus women are

under-represented in this study. Finally, the specialty of
the specific outpatient clinic from where respondents
were recruited was not recorded and, therefore, not
adjusted for in the analysis.

Conclusion

In conclusion, this is the first study that has attempted to
assess the state of CHD knowledge in a relatively diverse
non-patient population in Pakistan. We found striking
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gaps in knowledge, particularly about the understanding
of the nature CHD and its risk factors (physiologic factors
like high blood pressure and elevated blood cholesterol in
particular). In addition there was an equally significant
lack of knowledge about common symptoms of CHD.
These deficiencies in knowledge appear to translate into
inadequate preventive behavior patterns. Factors signifi-
cantly associated with knowledge included age, income,
education level, residence, a family history of CHD and a
past history of diabetes. An interesting association
between knowledge and site of recruitment was noted in
this study group which may be related to the number of
public awareness seminars conducted by the site. This
association deserves further investigation. Our study,
despite some limitations, should raise strong concerns
about the lack of knowledge and awareness about CHD
amongst lay persons in Pakistan and should serve as a
stimulus for establishing health education programs in
the country.
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