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Abstract
Background—The magnitude of, and factors associated with, prolonged delay in seeking medical
care in patients with acute myocardial infarction has been well described. It is unknown, however,
what the extent of, and factors associated with, prehospital delay are in patients hospitalized with
acute heart failure.

Purpose—The purpose of this study was to examine patterns of prehospital delay, and factors
associated with delay in seeking medical care, in patients hospitalized with acute heart failure at all
11 medical centers in the Worcester, MA, metropolitan area.

Methods—The medical records of 2,587 greater Worcester residents with decompensated heart
failure who were hospitalized in 2000 were reviewed for the collection of information about
prehospital delay and demographic and clinical factors associated with extent of delay.

Results—Information about acute symptom onset and duration of delay in seeking medical care
was available in only 44% of the hospital charts of patients with heart failure. The average delay time
was 13.3 hours while the median was 2.0 hours. Male sex, multiple presenting symptoms, absence
of a history of heart failure, and seeking medical care between midnight and 6 a.m. were associated
with prolonged prehospital delay.

Conclusions—The results of this study in residents of a large New England metropolitan area
suggest that patients hospitalized with acute heart failure exhibit considerable delays in seeking
medical care. Several demographic and clinical characteristics were associated with prolonged delay.
More research is needed to better understand the reasons why patients with this serious and
increasingly prevalent clinical syndrome delay seeking medical care in a timely fashion.
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Clinical Significance
• Patients hospitalized with acute heart failure exhibited considerable delays in seeking

medical care.
• Several demographic and clinical characteristics were associated with delays in

seeking hospital treatment.
• Efforts remain needed to improve the collection of information about acute symptom

onset and delays in seeking medical care in patients with heart failure and to more
fully understand the reasons why patients with this clinical syndrome do not seek
medical care in a more timely fashion after the development of acute symptoms.

Introduction
Mortality from coronary heart disease has been consistently declining in the United States over
the past several decades1,2. In concert with these declining death rates, an increase in the pool
of patients who are at risk for heart failure is occurring and heart failure is projected to be the
next cardiovascular “epidemic”3.

While heart failure is a chronic condition, it is characterized by recurrent acute exacerbations,
each of which can be associated with significant morbidity and mortality. Although
considerable advances have been made in the management of patients with chronic heart
failure, significant gains have not been accomplished in the more effective treatment of patients
presenting with acute heart failure4. Given our present understanding of the pathophysiology
of acute heart failure, it is reasonable to assume that early identification and treatment of the
acutely decompensated state is beneficial. Despite this, the extent of, and factors associated
with, delay in seeking medical care after the development of acute symptoms of heart failure
has not been systematically explored. This is in contrast with the study of prehospital delay in
patients with acute coronary syndromes where considerable information has been accrued and
community intervention programs developed to reduce extent of prehospital delay in these high
risk patients5-11.

Using data from an ongoing population-based surveillance study of acute heart failure among
residents of the Worcester (MA) metropolitan area12,13, we examined the extent of prehospital
delay, as well as patient characteristics associated with prolonged delay in seeking acute
medical care, in patients hospitalized with decompensated heart failure. A secondary study
goal was to describe the documentation of information about prehospital delay in clinical
charts.

Methods
Adult male and female residents of all ages from the Worcester metropolitan area hospitalized
for possible heart failure at all 11 greater Worcester medical centers during 2000 comprised
the population of interest. The details of the Worcester Heart Failure Study have been
previously described12,13. In brief, the medical records of patients with primary and/or
secondary International Classification of Disease (ICD)-9 discharge diagnoses consistent with
the possible presence of acute heart failure were reviewed in a standardized manner12,13.
Patients with a discharge diagnosis of heart failure (ICD-9 code 428) comprised the primary
diagnostic rubric reviewed. Patients who developed heart failure secondary to admission for
another acute illness, such as after acute myocardial infarction, or after an interventional
procedure, were not included.
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Data Collection
The hospital records of greater Worcester residents with independently validated heart failure
were abstracted for demographic and clinical data including age, sex, means of hospital
transport (ambulance vs other means), area of residence (urban vs rural), medical history, acute
presenting symptoms, time of acute symptom onset, and hospital survival status.

Although a variety of factors (e.g., patient, provider, and emergency medical services system)
contribute to time to hospital presentation in persons experiencing signs and symptoms of acute
illness, the term prehospital delay was used to represent all of the components of delay. This
term was used because information about each of the components of delay was not able to be
systematically collected. The time during which the patient reported becoming acutely or
severely ill was used as the working definition of acute symptom onset time. Duration of
prehospital delay was defined as the interval between acute symptom onset and arrival time in
the emergency department of all greater Worcester hospitals. We also examined the occurrence
of subacute symptoms, or early symptoms related to heart failure exacerbation, and the duration
of delay in seeking medical care in patients with these more nonspecific symptoms. These
symptoms were defined as those occurring prior to the onset of the acute symptoms,
representing a change from usual health, but not of sufficient magnitude to prompt the patient
to seek hospital treatment.

Results
A total of 2,587 greater Worcester residents were hospitalized at all metropolitan Worcester
medical centers in 2000 with decompensated heart failure. The average age of the study sample
was 76.3 years, 43.3% were men, and 92.7% were white; 75.1% of patients had been previously
diagnosed with heart failure.

Information about acute symptom onset and extent of prehospital delay was able to be
ascertained by our trained nurse and physician data abstractors from the medical records of
44% of patients hospitalized with acute heart failure. Inasmuch, the present report is based on
the 1,142 Worcester residents diagnosed with heart failure in 2000 in whom data were available
in hospital charts about duration of prehospital delay. Of the patients in whom information was
available about prehospital delay, we were only able to calculate delay time after acute
symptoms to a broad level of precision (<12 hours) in 171 patients (15% of all patients with
delay times) based on the information contained in hospital charts. Information about extent
of prehospital delay in patients who experienced subacute symptoms of a heart failure
exacerbation was available in 1,553 patients (60% of study sample).

Characteristics of Patients with Delay Time Information
Patients with delay time information available were significantly more likely to be transported
to Central Massachusetts hospitals by ambulance, were less likely to be of normal body weight,
had slightly lower heart rates, were more likely to have been previously diagnosed with diabetes
or coronary heart disease, were more likely to have presented with symptoms of chest pain,
dyspnea, orthopnea, or palpitations, but were less likely to have presented with fatigue (Table
1). Patients with delay time information were also less likely to have died during hospitalization
(Table 1).

Delay Times
The average delay times were relatively long in patients who experienced acute symptoms of
decompensated heart failure (mean = 13.3 hrs) whereas their median delay times were 2.0
hours. Consistent with the average delay times, the distribution of delay times was skewed to
the right (Figure 1). Approximately 1 in 5 patients hospitalized for decompensated heart failure

Goldberg et al. Page 3

Am J Med. Author manuscript; available in PMC 2009 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



delayed seeking medical care by 1 day or longer. Among patients who reported experiencing
subacute more nonspecific symptoms of heart failure, mean and median delay times were
considerably longer (234 and 108 hours, respectively).

Characteristics Associated with Time to Hospital Presentation
We examined the association between a variety of clinical and demographic factors with
duration of prehospital delay after acute symptoms, using the median cutpoint of 2 hours to
distinguish those seeking care early from those seeking care after more prolonged delay (Table
2). Patients who exhibited prolonged delay (≥2 hours) were more likely to be younger, male,
to arrive in the emergency department by means other than by ambulance, to be from an urban
setting, to be heavier, to present with a lower heart rate at the time of hospital admission, and
to not have been previously diagnosed with heart failure. Patients who experienced prolonged
delay were more likely to present to area emergency departments with orthopnea. Similar
factors were associated with extent of delay when we examined the demographic and clinical
characteristics of those who sought care within the first 12 hours of acute symptom onset
(approximate average duration of delay) as compared to those who delayed seeking hospital
care by 12 hours or longer. In addition, when we further characterized the cutpoints of
prehospital delay at <2 hours, 2-11.9 hours, and at ≥12 hours, relatively similar demographic
and clinical factors were associated with prolonged delay in seeking acute medical care.

Based on the results of our regression analyses, male sex, not being transported to greater
Worcester hospitals by ambulance, not having a prior diagnosis of heart failure, having
orthopnea, and seeking care between midnight and six in the morning were associated with
prolonged prehospital delay (Table 3). When we included the number of acute symptoms
patients experienced prior to seeking medical care, patients who experienced any 3 or more
(O.R. 1.35; 95% CI 0.67, 2.70) acute symptoms were more likely to delay seeking care than
patients who experienced fewer acute symptoms.

Discussion
The results of this study among residents of a large New England metropolitan area suggest
that a considerable proportion of patients hospitalized for heart failure exhibit prolonged delay
in seeking medical care and that patients who seek care in a protracted manner can be
characterized in advance. Our data also suggest that a substantial proportion of patients have
a prolonged period of subacute, likely more nonspecific, symptoms prior to hospital
presentation that is measured in days as opposed to hours for patients experiencing acute
symptoms of heart failure. Disappointingly, information about duration of prehospital delay
from acute symptom onset was missing in more than one half of the medical charts of
hospitalized patients we reviewed, due either to inadequate questioning or recording of this
information by health care providers or due to poor recall on the part of patients.

Extent of Delay in Seeking Medical Care
Due to the time dependent benefits associated with the early administration of coronary
reperfusion strategies in patients with an evolving acute myocardial infarction, considerable
attention has been devoted to examining extent of prehospital delay in these patients, factors
associated with prolonged delay in seeking care, and in the development of educational
programs designed to reduce duration of delay14,15.

In contrast, the profile of symptoms, extent of delay in seeking medical care, and factors
associated with prolonged delay among patients with heart failure has not been examined in
any detail. This stems partially from a lack of data documenting any association between delays
in seeking treatment and subsequent morbidity and mortality. To the best of our knowledge
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there have been no published studies examining associations between delays in treatment and
increased risk of adverse outcomes in patients with acute heart failure. Nevertheless, the natural
history of acute heart failure suggests a spiraling course in which early intervention may reduce
the risk of subsequent morbidity and mortality. Facilitation of the early recognition of heart
failure associated symptoms and initiation of prompt therapy is the underlying premise for
specialized heart failure management clinics16-18.

Our findings mirror the results of several smaller studies in which a substantial proportion of
patients with acute heart failure delayed seeking medical attention by more than 12 hours. In
an observational study of 57 patients treated for acute heart failure at a single urban hospital,
the majority (90%) of hospitalized patients stated that dyspnea was their primary reason for
seeking hospital care19. Duration of dyspnea was reported to be 6 days or longer for
approximately one-third of the patients studied. In another small observational study of 83
patients admitted to an urban general hospital with heart failure20, the principal symptoms
reported were dyspnea (98%) and edema (77%). Worsening of these symptoms was noted an
average of 8 and 12 days prior to hospitalization, respectively. In a review of the medical
records of 181 patients 60 years and older admitted with heart failure to a single hospital, the
symptoms of heart failure were experienced by patients an average of 24 hours prior to hospital
admission21. In a large study (n=753) of a predominantly male population treated at a single
Veteran's Administration Medical Center in the late 1990's with a primary diagnosis of heart
failure, dyspnea and edema were the 2 most frequently reported symptoms22. The average
time from the onset of worsening symptoms to hospital arrival was 2.9 days and less than 5%
of patients sought care within 1 day.

These studies in relatively small and select populations of patients with heart failure clearly
document a longer duration of symptoms than is typically seen in patients with acute coronary
disease where the average delay times range from approximately 4 to 6 hours. These findings
suggest that while patients may experience acute symptoms of severe dyspnea in the 24 hours
prior to hospital admission, many patients, if carefully questioned, will recall earlier more
nonspecific symptoms of several days duration. Increased recognition of these symptoms by
both patients and their providers may lead to significantly earlier intervention.

Factors Associated with Delay Patterns
The extended duration of symptoms prior to presentation for medical care in patients with an
acute exacerbation of heart failure suggest considerable potential for success with interventions
aimed at decreasing extent of delay. However, there has been very little prior study of factors
associated with delay in seeking medical care among patients with acute heart failure. In the
study of elderly patients admitted with heart failure to a New York hospital, decreasing age,
history of heart failure, and development of multiple acute symptoms were modestly associated
with increased prehospital delay21. A more recent study revealed no association between age
and extent of delay but was limited in its findings by an even smaller study sample19.

The results of our investigation suggest that men, patients without prior heart failure, patients
experiencing multiple acute symptoms, especially orthopnea, patients seeking hospital care by
means other than by ambulance, and those presenting to greater Worcester hospitals at night
were more likely to delay seeking hospital care. Additional studies remain needed to
characterize the nature and duration of acute and premonitory symptoms associated with heart
failure, heart disease patients' knowledge of heart failure and its symptoms, and psychosocial
factors impacting patient responses to various symptoms23. A better understanding of these
and other potential factors contributing to delays in seeking medical care will inform healthcare
providers in the design of patient, provider, and/or community-based educational interventions
aimed at decreasing delay times in patients with signs and symptoms of decompensated heart
failure.
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Collection of Information About Prehospital Delay from Medical Records
Disappointingly, a large proportion of the medical records of patients with decompensated
heart failure were missing information about extent of delay. In a prior report from the
Worcester Heart Attack Study, more than one-third of patients with a confirmed heart attack
either failed to mention the time of onset of acute coronary symptoms, their self-reports were
inadequately detailed to allow for the calculation of delay time, or this information was not
recorded in hospital records24.

In our study, several patient characteristics were associated with the failure to collect delay
time information. While the reasons for these observed associations are unknown, our findings
suggest that patients may be differentially interviewed about their acute symptoms, patients
may be too sick to be interviewed, or that patients who exhibit certain signs and symptoms, as
well as those who have been previously diagnosed with selected conditions, may be more (or
less) likely to be queried about the circumstances surrounding their episode of acute heart
failure. While the collection of accurate information about the time of onset of symptoms
suggestive of acute heart failure is challenging, it remains of considerable importance to collect
and record these data in as systematic a manner as possible. Interestingly, patients were more
likely to recall, or provide information about, premonitory symptoms associated with heart
failure rather than about the acute symptoms of heart failure. This may be partially attributed
to the chronicity of this clinical syndrome and subtle differences in patient's recall or perception
of these symptoms. Efforts to improve the collection of this information should be a quality
assurance initiative.

Study Strengths and Limitations
The strengths of our study include the large sample of patients hospitalized with heart failure
from a New England metropolitan area whose sociodemographic characteristics reflect those
of the nation as a whole, enhancing the generalizability of our study findings. The limitations
of this study include the large proportion of patients without information on delay time and the
lack of standardized questioning of patients about the onset of acute symptoms and recording
of this information by different providers. We were also unable to measure the severity of acute
symptoms, which may have been associated with care seeking patterns, and patients with
systolic from those with diastolic heart failure. Lastly, we did not examine the association
between delay care seeking patterns and overall mortality in the setting of decompensated heart
failure since information was not collected about patients who died from acute heart failure
outside of participating greater Worcester hospitals.

Conclusions
The results of this study reinforce the need for the systematic collection of data about symptom
onset times in patients hospitalized with acute heart failure by medical care personnel. Failure
to collect this information may affect physician's decisions to administer certain treatment
modalities. Efforts remain needed to more systematically identify the reasons why patients
delay seeking medical care in the setting of this serious clinical syndrome.
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Figure 1. Distribution of Delay Times in Patients With Acute Heart Failure: Metropolitan
Worcester, MA

Goldberg et al. Page 9

Am J Med. Author manuscript; available in PMC 2009 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Goldberg et al. Page 10

Table 1
Factors Associated with Availability of Delay Time Information in Patients with Acute Heart Failure

Characteristic Information available (+) (n=1,142) Information not available (-) (n=1,445) P value
% %

Age (mean, yrs) 76.2 76.5 0.61
Male 43.0 43.6 0.79
White race/ethnicity 93.8 91.9 0.08
Transported by ambulance 66.7 53.5 <0.001
Urban residence
Body Mass Index
 <25 40.6 44.9
 25-30 28.2 26.9 <0.05
 ≥30 31.2 28.1
Heart Rate (mean, bpm) 88.5 90.6 <.05
Medical history
 Angina (+) 21.5 14.3 <0.001
 Diabetes (+) 42.2 38.1 <0.05
 Heart failure (+) 76.2 74.2 0.26
 Myocardial infarction (+) 50.5 40.8 <0.001
 Stroke (+) 15.0 14.6 0.84
Symptoms
 Chest pain 37.3 24.4 <0.001
 Dyspnea 95.6 91.1 <0.001
 Orthopnea 41.9 32.7 <0.001
 Fatigue 4.6 10.4 <0.001
 Palpitations 10.0 6.2 <0.005
Died during hospitalization 3.4 7.1 <0.001

Am J Med. Author manuscript; available in PMC 2009 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Goldberg et al. Page 11
Ta

bl
e 

2
Fa

ct
or

s A
ss

oc
ia

te
d 

w
ith

 D
el

ay
s i

n 
Se

ek
in

g 
H

os
pi

ta
l C

ar
e 

in
 P

at
ie

nt
s W

ith
 A

cu
te

 H
ea

rt 
Fa

ilu
re

Fa
ct

or
<2

 h
ou

rs
(n

=2
86

)
≥2

 h
ou

rs
(n

=8
56

)
P 

va
lu

e

A
ge

 (y
rs

)
n

%
n

%
 

<6
5

25
8.

7
14

8
17

.3
<.

00
5

 
65

-7
4

52
18

.2
15

9
18

.6
 

75
-8

4
12

3
43

.0
34

4
40

.2
 
≥8

5
86

30
.1

20
5

23
.9

Se
x

 
M

al
e

99
34

.6
39

2
45

.8
<.

00
1

 
Fe

m
al

e
18

7
65

.4
46

4
54

.2
R

ac
e/

et
hn

ic
ity

 
W

hi
te

26
9

94
.1

80
2

93
.7

0.
94

 
N

on
-w

hi
te

17
5.

9
54

6.
3

T
ra

ns
po

rt
ed

 b
y 

A
m

bu
la

nc
e

 
Y

es
23

4
81

.8
52

8
61

.7
<.

00
1

 
N

o
52

18
.2

32
8

38
.3

Pl
ac

e 
of

 r
es

id
en

ce
 

U
rb

an
92

32
.2

35
6

41
.6

<.
00

5
 

N
ot

 u
rb

an
19

4
67

.8
50

0
58

.4
B

od
y 

M
as

s I
nd

ex
 

<2
5

11
1

46
.6

29
0

38
.7

<.
05

 
25

-3
0

63
26

.5
21

6
28

.8
 
≥3

0
64

26
.9

24
4

32
.5

H
ea

rt
 R

at
e 

(b
pm

)
 

<8
0

79
27

.7
30

1
35

.3
<.

01
 

80
-9

9
97

34
.0

28
5

33
.3

 
10

0-
11

9
70

24
.6

17
8

20
.8

 
≥1

20
39

13
.7

91
10

.6
E

st
im

at
ed

 g
lo

m
er

ul
ar

 fi
ltr

at
io

n 
ra

te
 (m

l/m
in

 p
er

 1
.7

32 )
 
≥6

0
43

15
.3

12
6

14
.9

0.
90

 
30

-5
9

92
32

.7
28

5
33

.6
 
≤3

0
14

6
52

.0
43

7
51

.5
M

ed
ic

al
 h

is
to

ry
 

A
ng

in
a 

(+
)

72
25

.2
17

4
20

.3
0.

10
 

A
ng

in
a 

(-
)

21
4

74
.8

68
2

79
.7

 
D

ia
be

te
s (

+)
13

3
46

.5
34

9
40

.8
0.

10
 

D
ia

be
te

s (
-)

15
3

53
.5

50
7

59
.2

 
H

ea
rt 

fa
ilu

re
 (+

)
51

17
.8

22
1

25
.8

<.
01

 
H

ea
rt 

fa
ilu

re
 (-

)
23

5
82

.2
63

5
74

.2
 

M
yo

ca
rd

ia
l i

nf
ar

ct
io

n 
(+

)
14

0
49

.0
43

7
51

.1
0.

58
 

M
yo

ca
rd

ia
l i

nf
ar

ct
io

n 
(-

)
14

6
51

.0
41

9
48

.9
 

St
ro

ke
 (+

)
47

16
.4

12
4

14
.5

0.
48

 
St

ro
ke

 (-
)

23
9

83
.6

73
2

85
.5

Sy
m

pt
om

s
 

C
he

st
 p

ai
n 

(+
)

11
4

39
.9

31
2

36
.5

0.
34

 
D

ys
pn

ea
 (+

)
27

3
95

.5
81

9
95

.7
0.

87
 

O
rth

op
ne

a 
(+

)
95

33
.2

38
3

44
.7

<.
01

 
Fa

tig
ue

 (+
)

13
4.

6
39

4.
6

0.
99

 
Pa

lp
ita

tio
ns

 (+
)

29
10

.1
85

9.
9

0.
92

D
is

ch
ar

ge
 S

ta
tu

s
 

A
liv

e
27

6
96

.5
82

7
96

.6
0.

93

Am J Med. Author manuscript; available in PMC 2009 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Goldberg et al. Page 12
Fa

ct
or

<2
 h

ou
rs

(n
=2

86
)

≥2
 h

ou
rs

(n
=8

56
)

P 
va

lu
e

A
ge

 (y
rs

)
n

%
n

%
 

D
ea

d
10

3.
5

29
3.

4
T

im
e 

of
 a

cu
te

 sy
m

pt
om

 o
ns

et
 

6:
00

 a
m

 -1
1:

59
 a

m
75

27
.5

11
7

27
.2

0.
88

 
12

:0
0 

pm
 -5

:5
9 

pm
57

21
.0

11
2

26
.0

 
6:

00
 p

m
 –

 1
1:

59
 p

m
71

26
.1

10
0

23
.3

 
12

:0
0 

pm
 –

 5
:5

9 
am

69
25

.4
10

1
23

.5

Am J Med. Author manuscript; available in PMC 2009 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Goldberg et al. Page 13

Table 3
Multivariable Model of Factors Associated with Prolonged Prehospital Delay in Patients With Acute Heart Failure

Characteristic Adjusted OR 95% CI

Age (years)
 55-64 1.96 0.78,4.89
 65-74 0.73 0.34,1.57
 75-84 0.73 0.35,1.52
 ≥85 0.72 0.34,1.54
Male 1.42 1.04,1.96
Transported by Ambulance 0.44 0.30,0.63
Urban residence 1.24 0.89,1.71
Initial heart rate (bpm)
 60-79 0.92 0.45,1.92
 80-99 0.77 0.37,1.58
 100-119 0.66 0.29,1.29
 ≥120 0.58 0.26,1.29
Estimated glomerular filtration rate (ml/min/1.73m2)
 30-59 1.04 0.66,1.63
 ≥60 0.88 0.58,1.36
Medical History (+)
 Angina 0.79 0.54,1.15
 Diabetes 0.76 0.55,1.04
 Heart failure 0.68 0.46,1.01
 Stroke 1.09 0.72,1.66
 Myocardial infarction 1.10 0.80,1.51
Acute symptoms (+)
 Fatigue 1.60 0.80,3.20
 Chest pain 0.88 0.64,1.21
 Rapid heart rate 0.73 0.44,1.23
 Dyspnea 1.10 0.54,2.25
 Orthopnea 1.39 1.01,1.90
Acute symptom onset time
 6:00-11:59 a.m. 0.41 0.28,0.62
 12:00-5:59 p.m. 0.43 0.28,0.65
 6:00-11:59 p.m. 0.35 0.23,0.53

*
referent categories: <55 years, female, not transported by ambulance, rural residence, heart rate <60 bpm, body mass index <25, estimated glomerular

filtration rate <30 ml/min per 1.732, absence of selected comorbidities, absence of various symptoms, acute symptom onset between 12 p.m. and 5:59
a.m.
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