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Pre-hospital delay in acute myocardial infarction in an urban
Indian hospital: A prospective study

RAM E. RAJAGOPALAN, S. CHANDRASEKARAN, MADHUKAR PAl, R. RAJARAM,
S. MAHENDRAN

ABSTRACT
Background. Successful treatment of acute myocardial

infarction isdependent on early presentation of the patient to the
hospital. The factors that contribute to delay in seeking treatment
have not been systematically evaluated in the Indian milieu.

Hethods. Patients admitted with acute myocardial infarction
to a t 25-bed urban community hospital were evaluated prospec-
tively. A record of admission characteristics, prior medical history,
pre-hospital symptoms and treatment patterns was completed
within 48 hours of each admission. Independent predictors of
delayed admission were identified by logistic regression.

Results. Of t 44 consecutive admissions with myocardial
infarction, t 33 had completed data as per the protocol [mean
(SD) age 59 (12.7) years; 79.6% men]. The distribution of
presentation times was skewed, with the mode, median and mean
being t, 3 (interquartile range t .25- t t) and to. 9 (SD 20.5)
hours, respectively. Seventy-nine patients (59.4%) consulted a
general practitioner prior to hospital referral and 48 patients
(36. t %) delayed admission to hospital by more than 6 hours
from the onset of symptoms. On multivariate analysis, individu-
als who were initially seen by a general practitioner (OR 5.57;
95% CI t .84- t 6.8) and those over the age of 65 years (OR
3.24; 95% CI t .06-9.89) were identified as 'delayers', while
patients with severe symptoms (OR 0.32; 95% CI O. t 2-0.87)
or prodromal angina (OR 0.25; 95% CI 0.08-0.82) mini-
mized delay.

Conclusion. Though 50% of patients with acute myocardial
infarction present to hospital within 3 hours, about 36% delay
seeking treatment by more than 6 hours. Besides age and the
pattern and severity of symptoms, visits to the general practitio-
ner were found to be an independent correlate of delay.
Natl Med J India 200 t; t 4:8- t 2

INTRODUCTION
Ever since thrombolysis was established as an effective therapy
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for acute myocardial infarction, successful treatment has de-
pended on the rapidity with which the patient presents to hospital
after the onset of symptoms. IDetailed reports of the factors that
contribute to the delay in patient presentation are available both
from retrospective analysis of large databases= and from smaller
prospective studies designed to look at the demographic and
clinical predictors' and the psychological factors" that contribute
to such delay in a western population. Similar analyses of data
from India are not available.

Pre-hospital delays between 130 to 330 minutes have been
reported from urban centres in Sri Lanka' and India." In India,
where pre-hospital paramedical support and ambulance services
are generally not available, most patients reporting to the hospital
use personal modes of transportation. This, together with a pref-
erence to initially seek advice from a nearby general practitioner
(GP), may contribute significantly to the delay in presentation to
hospital for definitive treatment of myocardial infarction. 3.9 Socio-
economic factors.v'? variations in personality traits," severity of
symptoms' and the existence or absence of risk factors for coronary
disease'-' may also influence this delay.

We also hypothesized that, besides the severity of pain experi-
enced by the patient, his/her ability to compare current symptoms
with recent prior angina may influence the speed with which hel
she seeks medical attention. Since nearly 25%-50% of patients
have an anginal prodrome before an episode of myocardial infarc-
tion,":" we explored the influence of such prodromal symptoms
on the time to presentation.

Given the differences in the cultural milieu and deficiencies in
the infrastructure of pre-hospital medical care, we felt that there
was a need to assess the patterns of delayed presentation for
myocardial infarction in India. We designed this prospective
study to look at the pre-hospital factors that may influence such
delays in presentation in the urban environment in India.

PATIENTS AND METHODS
Setting
This study was performed in an urban, 125-bed hospital that
serves as a primary and secondary care centre for a middle class
community of about 200 000 individuals. All patients suspected
to have an acute myocardial infarction are evaluated by an in-
house intensive care specialist and are admitted to a 12-bed
general intensive care area. Antithrombotic therapy with aspirin
and low molecular weight heparin and thrombolysis with strep-
tokinase are the mainstays of treatment. As there is no cardiac
catheterization laboratory in the hospital, angioplasties are not
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performed for primary salvage or for the rescue of unsalvaged
myocardium after thrombolysis. While supportive measures in-
cluding temporary transvenous pacing, inotropic support and
ventilation can be provided as and when needed, the patient is
transferred to a nearby specialty centre if cardiac catheterization is
required forthe treatment of post -infarction myocardial ischaemia.

Study design
Patients were prospectively enrolled into the study for a 14-month
period between June 1997 and August 1998. All patients who
presented to the hospital with a history of chest pain compatible
with ongoing myocardial ischaemia were evaluated. They were
inducted into the study if the symptoms had lasted for 30 minutes
or more, even if they had resolved at the time of presentation to the
hospital. Electocardiagraphic changes compatible with an acute
transmural infarction (ST segment elevation or a new left bundle-
branch block), or a sequential rise in creatine kinase (CK) levels
(to values above the upper limits of normal specified by our
laboratory, associated with an MB subfraction of at least 6% of the
total CK levels) had to be present for inclusion. Patients manifest-
ing only atypical symptoms such as dyspnoea, nausea or diaphore-
sis were recruited as long as the latter criteria were met. Patients
who were already in the hospital at the time of onset of symptoms
were excluded from this study.

The patients or their immediate family members were interviewed
by one of the investigators, usually at admission, but never later than
48 hours after being admitted to the hospital. This was done to ensure
accuracy in the reporting of the timings of various events that preceded
the admission. A standardized questionnaire was utilized to ensure
completeness of the interview. Besides demographic, socio-eco-
nomic and educational characteristics, details of the symptoms and
pre-hospital care administered were recorded. Particular attention
was paid to the time of onset of pain, its nature and severity and to the
existence of symptoms in the week prior to admission. We also
recorded the pre-hospital treatment that was sought and enquired
about self-administered treatments prior to admission to the hospital.
We recorded if the patient had risk factors for coronary disease, such
as diabetes, hypertension and hypercholesterolaemia. A history of
previous myocardial infarction, left ventricular failure and coronary
revascularization was obtained.

Definitions
Delay. For the purpose of this study we defined delay as a time

interval> 6 hours from the onset of symptoms to presentation of
the patient to hospital. This has been used as the point of dichoto-
mizing data in many other studies dealing with pre-hospital
delay--' as the benefits of restoring coronary patency are maximal
in the first few hours after acute myocardial infarction.

Prodromal angina. This was defined as one or more episodes
of typical or atypical chest pain of dO minutes' duration, occur-
ring at rest or on exertion, preceding the index event and being
temporally distinct from it. Irrespective of the time when the
symptoms were first experienced, they had to be present in the 48
hours before the index event for the patient to be considered as
having prodromal angina, Patients with known angina were
considered to have a prodrome only ifthe pain was of an acceler-
ating nature, demonstrating a greater intensity or frequency than
the patient's usual symptoms.

Statistical analysis
The data were analysed using the statistical package Stata, ver. 5,0
(Stata Corporation, College Station, TX, USA). Summary statis-

tics were reported as means and standard deviations or as medians
with an interquartile range, as appropriate.

After dividing the patients into groups based on delay in hospital
presentation «6 hours v. >6 hours), univariate associations of
various factors with delayed presentation were assessed by deriving
the risk ratio with a 95% confidence interval (Cl). A logistic
regression model was developed using all l3 suspected predictors
of delay, This model included age, gender, socio-economic status,
whether the patient was seen by a GP prior to hospitalization,
severity of symptoms, the presence or absence of a prodrome, self-
treatment, smoking, diabetes, hypertension, a history of coronary
disease or prior infarction and the time of the day when the chest pain
started. Continuous and ordinal variables were dichotomized on the
basis of predetermined criteria (Table l). Odds ratios (OR) with
95% Cl were calculated for the multivariate risk factors,

RESULTS

Patient characteristics
Of 148 patients with myocardial infarction diagnosed by the above
criteria during the study period, 4 patients developed symptoms of
myocardial infarction while they were in hospital and could not be
included in this study, Eleven of the remaining 144 eligible
patients were excluded because some or all the details of history
or pre-hospital time sequences required by the protocol were not
obtained within 48 hours of admission. We did not include these
patients in the study even if these details were subsequently
entered in the chart, as we felt that inaccuracies would occur in
timing the pre-hospital events, Complete records were available
for analysis in 133 patients (92% of eligible admissions),

The clinical characteristics of these l33 patients are summa-
rized in Table II. This group of patients was predominantly
composed of men (79.6%). Though 12 patients (9%) had a history

TABLE I. Definitions of factors assessed

Severity of pain

Score 3 2 1 0
Severe Moderate Mild or None

atypical
Point of dichotomization: 0 and 1 v, 2 and 3

Socio-economic score

Score 3 2 1 0
Education Postgraduate! Graduate High Nohigh

professional school pass school

Occupation Professional, Middle Rest Unemployed
upper manager manager
or large business or medium-

scale business
Own None
Car 2-wheeler None

Home
Vehicle

Maximum: 10 Minimum: 0 Point of dichotomization: 0-6 v. 7-10

Age <65 years v. >65 years

Time of onset of pain 12 a.m. to 5 a.m. (night) v. 5:01 a.m.to
11:59 p.m. (day)

This table describes the scoring systems for 'severity of pain' and 'socio-economic
status' and the predetermined point of dichotomization for logistic regression analysis.
The dichotomization points for the continuous variables 'age' and 'time of symptom
onset' are also included.
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TABLEII. Clinical and demographic characteristics of the patients
studied

Characteristic n=133

Mean (SD) age (in years)
Men(%)
Median delay, hours (interquartile range)
Onset of pain to admission (%) <2 hours

2 to <6 hours
6 to <12 hours

~12 hours

59.8 (12.7)
106 (79.6)

3 (1.25-11)
50 (37.6)
35 (26.3)
19 (14.3)
29(21.8)
38 (28.5)
44 (33)
53 (39.8)
56 (42)
31 (23.3)
12 (9)
24 (18)
79 (59.4)
46 (34.6)

Prodromal angina (%)
Diabetes (%)
Hypertension (%)
Smoking(%)
Known coronary disease (%)
Prior infarction (%)
Killip class 3 or 4 (%)
Seen primarily by general practitioner (%)
Initial self-treatment (%)
Location of myocardial infarction (%)
Anterior
Non-anteriorQ
NonQ
Adverse events (% )
Death (in hospital)

50 (37.6)
52 (39.1)
31 (23.3)

18 (13.5)

of prior myocardial infarction and 4 (3%) had a history of conges-
tive cardiac failure, none of these patients had undergone prior
revascularization procedures. The majority of our patients (n=104;
76.7%) had Q-wave myocardial infarction, with anterior infarcts
accounting for about one half of them. Twenty-four patients were
in Killip class 3 or 4 at admission and 18 in-hospital deaths were
recorded.

Prodromal angina preceding the myocardial infarction was
present in 38 patients (28.5%). Though some patients reported
prodromal symptoms originating as early as one week prior to the
infarction, the median time of onset was 48 hours (mean 69 hours)
before the index event. In 35 individuals (92% of those with
prodromal symptoms), angina occurred for the first time.

Pattern of pre-hospital delay
The distribution of the time to presentation at hospital was skewed
with a mode of 1 hour, a median of 3 hours (interquartile range
1.25-11) and a mean (SO) of 10.9 (20.5) hours (Fig. 1). As a
consequence, 36.1% (48 patients) presented to the hospital more
than 6 hours after the onset of symptoms.

Forty-six of the 133 patients (34.6%) had attempted to treat
their symptoms by self-medication and 79 patients (59.4%) had
consulted a GP prior to arriving at the hospital for treatment. In the
latter group, a median of 4.8 hours (interquartile range 0-24
hours) elapsed between consulting a GP and hospitalization. The
diagnosis entertained by the GP was crucial in determining the
extent of delay. If myocardial infarction or acute coronary syn-
drome was suspected, the median delay was <1 hour (95% CI 0-
3 hours) but was 24 hours (95% CI 9.7-46 hours) if such a
diagnosis was not entertained.

Predictors of delay
Table III summarizes the factors that were found to be predictors
of delay on univariate and multivariate analyses. Logistic regres-
sion identified four independent predictors of delay. Of impor-
tance is the fact that the multivariate model identified the associa-
tion of prQ~romal angina with delays. Patients with prodromal
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TABLEIII. Univariate and independent predictors of delay

Predictor Univariate risk ratio
(95% Cl)

Multivariate odds ratio
(95% CI)

Seen by general practitioner
Age >65 years
Increased severity
Prodromal angina
Self-treatment
Prior myocardial infarction
Gender (men)
History of diabetes
Smoker
Socio-economic score (>7)
History of hypertension
History of coronary artery

disease
Onset time (night-time)

2.05 (1.18-3.57)*
1.79 (1.16-2.75)*
0.45 (0.29"'().70)*
0.54 (0.21-1.32)
1.24 (0.79-1.95)
1.44 (0.78-2.67)
0.69 (0.43-1.10)
1.33 (0.84-2.08)
0.57 (0.34-D.95)*
1.28 (0.81-2.03)
1.17 (0.75-1.85)
1.35 (0.84-2.18)

5.57 (1.85-16.82)*
3.24 (1.06-9.89)*
0.32 (0.12-0.87)*
0.25 (0.08"'().82)*
2.45 (0.89-6.78)
5.39 (0.69-42.17)
0.48 (0.14-1.59)
1.99 (0.74-5.39)
0.85 (0.29-2.45)
1.16 (0.46-2.93)
0.95 (0.37-2.42)
0.48 (0.12-1.98)

1.31 (0.77-2.25) 1.06 (0.33-3.36)

* statistically significant at p <0.05
The table provides the univariate risk ratios and multivariate odds ratios of delay
beyond 6 hours for each of the variables analysed, along with the 95% confidence
interval (Cl). Point estimates> 1.0 indicate the association of delay to the presence of a
specific variable and values <1.0 indicate the association of delay to its absence.

symptoms were less likely to delay presentation to hospital after
the onset of symptoms related to the myocardial infarction (OR
0.25, 95% CI 0.08--0.82; Table III). This has not been identified
in prior studies. The results also confirm the importance of a visit
to the GP as a factor associated with delayed presentation to the
hospital (OR 5.6, 95% CI 1.84-16.8). Age >65 years (OR 3.24,
95% CI 1.06-9.89) and symptom severity (OR 0.32, 95% CI
0.12--0.87) were anticipated predictors of delay that are further
validated by the results of this study.

DISCUSSION
The primary aim of this study was to evaluate the patterns of pre-
hospital delay during acute myocardial infarction in urban India.
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FIG 1. Distribution of patients according to the time elapsed from
onset of symptoms to presentation at hospital for definitive
treatment of myocardial infarction. The modal frequency of <1
hour shows that the largest group of patients present early. The
median delay of 3 hours and a mean (SO) of 10.9 (20.5) hours is
compatible with the skewed distribution, which results in nearly
36% of patients presenting after 6 hours.
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Reports from urban centres in Sri Lanka? and India," which lack
emergency ambulance systems, indicate that median pre-hospital
delay varies from 130 to 330 minutes. The former value is
comparable to the 1.5 to 3-hour median delays that are reported in
the western literature.v-" while the latter raises concerns about
our ability to provide definitive treatment with thrombolytic drugs
within the window of maximum benefit.

In the current study, the median delay was 3 hours. Many
factors may influence the wide discrepancy between our results
and those reported from an urban, teaching/referral hospital in
Bangalore." The data collected in our prospective study focused
specifically on the assessment of pre-hospital delay times. We
attempted to minimize errors in the patients' recollection of pre-
hospital events by obtaining all relevant information within 48
hours of admission. We feel that data obtained with such an
emphasis would be qualitatively better than that obtained from a
retrospective chart review. Besides this methodological differ-
ence, variations in referral pattern, socio-economic status and
access to the hospitalv" may account for the discrepant reports
within the country.

Besides the analysis of median delay times, we felt it was
important to evaluate the pattern of delay. As is reported in the
literature, 14 there was a skewed distribution of the duration of pre-
hospital delay. Thus the largest group of patients sought hospital-
ization within 1hour of onset of symptoms (mode: 1hour) and one
half of the study sample was admitted within 3 hours of onset
(median: 3 hours). These patients fall well within the time-
window in which effective treatment with thrombolytic therapy
can be given. We were, however, more concerned about the 36%
of patients who presented after 6 hours and could not be treated
adequately.

We also evaluated multiple factors that could influence the
patient's decision-making process while experiencing acute chest
pain to identify reasons for the delay. The multivariate logistic
regression model identified being elderly (>65 years), consulting
a GP after the onset of symptoms, the absence of severe symptoms
and prodromal angina as predictors of delayed presentation.

Most models analysing factors associated with delayed presen-
tation identify increasing age as a significant predictor.t? In our
study, the odds of delay beyond six hours by an individual >65
years of age was 3.24 times that of a younger patient. Though this
is often attributed to the greater frequency of atypical or symptom-
less infarction.sour multivariate analysis that included symptom
severity in the model, indicates that increased age is independently
associated with delay (p=0.039). Mortality from acute myocardial
infarction is significantly higher in the elderly" and the absolute
reduction in the risk of death after thrombolytic therapy is greater
than in younger individuals." Reduction in pre-hospital delay in
this group will play a major role in improving outcomes after
myocardial infarction.

Treatment-seeking behaviour in acute myocardial infarction is
strongly influenced by the patient's perception of the severity of his/
her symptoms. 6.14 In some studies, patient-rated severity seems to be
a stronger predictor of delay than socio-demographic factors, prior
cardiac history including that of a previous myocardial infarction
and the size of the index myocardial infarction," This is confirmed
in our study in which we used a four-point scale to rate the patient's
pain. Those who perceived their pain as being moderate or severe
were less than half as likely to delay hospitalization by more than 6
hours as compared to patients who felt that the pain was less severe
(RR 0.45,95% CI 0.29-0.70). On multivariate analysis, it remains
an independent factor that predicts delay.

One of the interesting findings of our study is the identification
of prodromal angina as a factor that minimizes delay. A number
of patients with acute myocardial infarction experience a prodro-
mal syndrome characterized by transitory anginal episodes in the
days to weeks preceding the myocardial infarction. It has been
shown that the existence of this prodrome confers a protective
effect on clinical outcomes after myocardial infarction. 11.12 Though
the studies investigating this issue imply that this protection is
independent of any influence on pre-hospital delay," the retro-
spective nature of most of these studies does not allow us to reach
an unambiguous conclusion. We, therefore, examined the hypoth-
esis that prodromal angina may influence admission time. In this
study, patients with prodromal angina (28.5% of the study group)
presented to the hospital early (OR 0.29, 95% CI 0.09-0.89 for
delay >6 hours compared to patients without a prodrome). Quali-
tative studies of patient responses to chest pain'? suggest that there
are many components to the decision-making process. In the
'interpretation stage', the patient synthesizes information using
prior symptoms and knowledge about the disease tojudge the need
to seek medical treatment. We feel that patients with prodromal
angina use these symptoms as the baseline for comparative
evaluation of the more persistent and severe pain associated with
a subsequent myocardial infarction. They are quicker to identify
the acceleration of symptoms and seek treatment earlier than those
who lack the ability to make such a comparison. We would like to
emphasize that an association between prodrome and delay has
not been established in previous studies": 12 and as we had no a
priori indication that it would reduce delay, our hypothesis must
only be considered exploratory, needing more vigorous evaluation
in future studies.

We found that 59% of our patients who developed symptoms
related to myocardial infarction initially sought the opinion of
their local GP. As has been shown in a retrospective analysis of
data from the GISSI 2 trial;' such patients have a tendency to delay
hospital admission for definitive treatment. Multivariate analysis
of our data confirms this association (OR 5.63, 95% CI 1.89-
16.79 for pre-hospital delay of >6 hours, when compared with
patients who did not seek treatment from a GP). The median delay
of 4.75 hours to hospitalization after being seen by a GP suggests
that such a consultation influences the patient's decision making
significantly. It has been suggested that some patients who delay
hospitalization after a visit to a GP misinterpret the physician's
opinion, often exaggerating elements of diagnosis that discount
the seriousness of the condition or attribute their symptoms to
causes other than a heart attack. l71t is thus likely that a patient who
seeks initial treatment with a GP may be denying the existence of
a serious problem and may intrinsically be a 'delayer'. However,
in our study we also observed an association between delay and the
diagnosis made by the GP. When the GP diagnosed acute coronary
syndrome or myocardial infarction, patients reported to the hospi-
tal faster than if the diagnosis was missed (median delay of <1
hour v. 24 hours). The fact that nearly 40% of cases were misdi-
agnosed initially emphasizes the urgent need to educate GPs in
identifying acute coronary syndromes.

In contrast to some other studies, we were unable to identify
gender as a predictor of delay. It has been reported that women
tend to delay hospital treatment during acute myocardial infarc-
tion.2.4.5 In the available literature, a knowledge of the existence of
traditional risk factors for coronary disease have a variable influ-
ence on delay in presentation, but are most often not predictors of
delay+' Likewise, in our study, the existence of diabetes or
hypertension and a history of smoking were not noted to be



12

independently associated with pre-hospital delay. A history of
prior myocardial infarction or known coronary artery disease did
not influence the speed with which a patient sought treatment, a
finding that is consistent with other investigations in this field."
Though others report that the onset of symptoms at night (between
12midnight and 5 a.m.) is associated with a delayed presentation.'
we were unable to establish this relationship in our patients. We
were also unable to confirm our suspicion that patients attempting
to treat themselves with a home remedy or over-the-counter
medication delay seeking treatment in a hospital.

We also could not demonstrate any influence of socio-eco-
nomic status on pre-hospital delay. This may be an artefact related
to the homogeneity of our patient sample that was predominantly
drawn from an urban, middle- or upper-middle class population.
While most studies do not show this relationship," there is some
evidence that poor patients treated in public hospitals delay
seeking treatment for myocardial infarction," Though ambulances
manned by trained paramedics do not exist in our urban area, most
of our patients have access to motorized transport and can reach
the hospital early. This may not be the case in hospitals catering
to a lower socio-economic group. While differences in referral
pattern (our institution being a primary care hospital) and study
design may account for much of the discrepancy in data derived
from urban Indian hospitals," one cannot completely rule out the
influence of socio-economic status without future studies of high
methodological quality.

Strengths and limitations of our study
The major strength of our study lies in its prospective design. This
allowed us to explore certain components of delay (such as the
influence of prodromal angina) more fully than would be possible
by retrospective chart review. Since the major purpose of this
investigation was to study delay times, we attempted to optimize
the quality of the data that we collected on this item. In a system
where there is no accurate recording of pre-hospital timings, due
to the lack of a sophisticated emergency care network, we had to
rely on patient recall. By including only patients from whom the
data were obtained early in the admission period «48 hours),
errors in recollection that could have rendered much of the data
invalid were minimized. Despite this, we were unable to collect
more information on the many components of pre-hospital delay.
We could, therefore, not differentiate between the influence of
decision-making processes, of patients transportation delays or
delays caused by the GP. These components could have contrib-
uted to better elucidation of the mechanics of pre-hospital delay.

The small number of patients recruited for this study is likely
to affect the robustness of our multivariate analysis. This is
indicated by the width of the CI around the point estimates of the
OR (Table III), which becomes particularly relevant for factors
such as gender that have consistently been associated with delays
in other studies. Finally, it is not easy to extrapolate the results of
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this study, carried out in a middle-class urban community, to other
areas of a country in which the standards of medical practice are
extremely heterogeneous.

In conclusion, while most patients present to hospital within a
time-frame that is ideal for acute intervention in myocardial
infarction, about 36% delay admission by over 6 hours. Since
older patients, those without prodromal angina or intense pain and
individuals seeking initial treatment from a GP are identifiable as
'delayers', interventions aimed at improving physician and pa-
tient education may minimize delay and help improve outcomes.
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