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Abstract 
Background: Cardiac pain arising from acute coronary syndrome (ACS) is a 
multi-factorial phenomenon. Historically, episodes of cardiac pain have been 
captured using a one-dimensional numeric pain rating scale. Lacking in clinical 
practice are acute pain assessments that employ a comprehensive evaluation of 
an emergent ACS episode. Aim: To examine the sensory-discriminative, moti-
vational-affective and cognitive-evaluative dimensions of ACS-related pain. Me- 
thods: A descriptive-correlational, repeated-measure design was used to collect 
data on 121 ACS patients of their cardiac pain intensity. The (numeric rating 
scale-NRS 0-10 scale) measured chest pain “Now” and “Worst pain in the pre-
vious 2 hours over 8 hours” and the McGill Pain Questionnaire Short-Form 
(MPQ-SF) measured pain at 4 hours. Results: Mean age was 67.6 ± 13, 50% 
were male, 60% had unstable angina and 40% had Non-ST-elevation myocardial 
infarction. Cardiac pain intensity scores remained in the mild range from 1.1 ± 
2.2 to 2.4 ± 2.7. MPQ-SF: 66% described pain as distressing and 26% reported 
pain was horrible or excruciating. Participants described ACS pain quality as 
acute injury (nociceptive pain: heavy, cramping, stabbing), as nerve damage 
(neuropathic: gnawing, hot-burning, shooting) and as a mixture of acute and 
chronic pain qualities (aching, tender and throbbing). Conclusions: Patients re- 
ported both nociceptive and neuropathic cardiac pain. It is unclear if pain per-
ceptions are due to: i) pathophysiology of clot formation, ii) occurrence of a 
first or repeated ACS episode, or iii) complex co-morbidities. Pain arising from 
ACS requires an understanding of the interplay of ischemic, metabolic and 
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neuropathophysiological mechanisms that contribute to complex cardiac pain 
experiences. 
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1. Introduction 

Complex cardiac pain presentations are problematic for patients to recognise 
and for clinicians to differentially diagnose as an acute coronary syndrome (ACS). 
“Excruciating, debilitating, throbbing, pressing, sickening; an aching kind of 
deep pain” have been used to describe acute chest pain experienced by indi-
viduals suffering an anginal episode or a seminal heart attack [1]. Cardiac-related 
pain arising from narrowed or blocked heart arteries (coronary artery disease 
[CAD]), resulting in myocardial ischemia, is individual and varies within a spec-
trum of unique symptom presentations. As is with other types of pain, cardiac 
pain is subjective and complex in nature and encompasses sensory-discrimi- 
native, motivational-affective, and cognitive-evaluative components [2]. Spe-
cific to the individual, these components are interconnected and sub-served by 
certain areas in the brain (i.e., spinal cord, reticular, frontal, cortical areas), 
which in turn, add to the overall patient experience and perception of cardiac 
pain [3] [4] [5] [6]. 

Current understanding of myocardial ischemia and the individual perception of 
cardiac pain has been informed by pain science and observations from clinical re-
search and practice [1] [3] [4] [5] [6] [7]. Myocardial ischemia results from the 
development of atherosclerotic plaque build up that blocks blood flow through the 
epicardial arteries, compromising supply of rich oxygenated, nutrient saturated 
blood to the heart [8] [9]. At the tissue level, lack of blood supply triggers activa-
tion of the sympathetic and vagal afferent nociceptive pain fibres [8] [9]. The indi-
vidual experience of cardiac pain is complicated and relates to the cumulative ef-
fect of myocardial oxygen supply and demand imbalance, the pain mechanisms 
involved in the neuro-modulation of painful stimuli at the levels of the neuroaxis, 
peripheral nerves, spinal cord and brain [7] and changes in neuro-plasticity that 
occur at the peripheral and central levels resulting in central sensitization [4] [5] 
[6] [10]. 

Historically, chest pain intensity in clinical practice has been measured with 
one-dimensional tools such as the numeric pain rating scale (NRS) or the visual 
analogue scale (VAS). This limitation precludes the ability to assess and evaluate 
cardiac pain comprehensively and identify the various dimensions of an acute car-
diac pain experience. Therefore, the purpose of this secondary analysis was to ex-
amine the sensory-discriminative, motivational-affective and cognitive-evaluative 
dimensions of an ACS-related pain episode. 
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2. Methods 
2.1. Subjects/Setting 

Secondary analysis was conducted on 121 ACS adult men and women, admitted 
to a community ED in south-eastern Ontario, Canada, for report of cardiac pain 
during an ACS episode. The parent study examined the relationship of pain man-
agement practices and nurses’ pain knowledge and attitudes on ACS patients 
cardiac pain intensity and level of state anxiety, in a descriptive-correlational, 
repeated measures design over the first 8 hours of an ED admission [11]. Of 
note: this study was conducted prior to the initiation of CODE STEMI protocol 
within South-East-Ontario, wherein patients would routinely wait 24 - 36 hours 
before transfer to a tertiary cardiac center for diagnostic angiogram [12] [13]. 

Patients were included if they met the following inclusion criteria:1) diagnosed 
with unstable angina (UA) or non-ST-elevation myocardial infarction (NSTEMI); 
2) Canadian Triage Acuity Scale Score of 2 (indicative of an emergent status and 
required assessment within 15 minutes of emergency department (ED) triage) 
[14]; and 3) able to speak, read and comprehend English. Additionally, eligibility 
criteria included cardiac chest pain of more than 20 minutes in duration and/or 
pain described using angina equivalent pain descriptors (i.e. nausea, vomiting, 
shortness of breath, dizziness, fatigue, chest tightness, syncope, diaphoresis), and 
electrocardiogram changes (ST depression or elevation) in one or more leads. Pa-
tients were excluded if they were diagnosed with ST-elevation myocardial infarc-
tion [STEMI] (emergent-requiring immediate triage and transfer within 2 to 6 
hours for reperfusion percutaneous coronary intervention; had recent sternotomy 
for coronary artery bypass grafting, or valve replacement (as it may confound the 
acute pain intensity outcome, should they develop persistent post-operative pain); 
or if they were unable to consent verbally and in writing. 

2.2. Data Collection 

After initial triage and stabilization, registered nurses (RNs) working in the ED as 
team leaders, acted as recruitment champions identified potential patient partici-
pants to the primary investigator [PI] (SOM). Eligibility was confirmed by the PI; 
patients were approached and provided with a verbal and written explanation of 
the study. Once the consent was signed, demographic data were completed at 
baseline with follow-up every two hours for a total of 4 repeated measurements of 
cardiac pain intensity in the moment “now” and the “worst cardiac pain intensity 
in the previous 2 hours from follow-up”. In order to capture a more thorough and 
comprehensive understanding of cardiac pain, at the 4-hour mark, cardiac pain 
was measured using the McGill Pain Questionnaire-Short-form (MPQ-SF) [2]. At 
the conclusion of the 8-hour study, participants’ health care records were reviewed 
to complete and verify accurate documentation of the sociodemographic, medical 
history and clinical variable data.  

2.3. Measurement Instruments 

Numeric Rating Scale: Cardiac pain intensity was measured every two hours from 
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baseline with the numeric rating scale (NRS). This 11-point numeric scale meas-
ures the intensity of the pain where zero indicates no pain, 1 - 3 mild, 4 - 6 moder-
ate and 7 - 10 severe cardiac pain intensity. The NRS has well established reli-
ability, construct validity, and concurrent validity in cardiovascular, non-ED and 
ED populations [2] [15] [16] [17] [18] [19]. Concurrent validity has been evi-
denced by strong correlations between the NRS and visual analog scale (VAS) [15]. 

McGill Pain Questionnaire-Short Form (MPQ-SF) [2]: The MPQ-SF is a com- 
prehensive pain measure with well-established reliability, validity, sensitivity, 
and discriminative capacity in both acute and chronic pain populations [20] [21] 
[22] [23] [24]. The MPQ-SF is a multidimensional pain inventory and includes 
items that assess the three psychological dimensions of the pain experience: sen- 
sory-discriminative, motivational-affective and cognitive-evaluative [2]. The three 
dimensions of pain are derived from a list of pain descriptors including a pain rat-
ing index (PRI), the visual analogue scale (VAS), and the present pain intensity 
(PPI) [2] [25]. The PRI is based on the rank value of words chosen among 4 
subscales that describe sensory, affective, evaluative, and miscellaneous aspects 
of pain. The PRI of 15 verbal descriptors rated on a 4-point intensity scale (each 
value of descriptor is based on its position in the word set) were summed to ob-
tain scores for sensory (1 - 11) and affective (12 - 15) quality of pain [2] [25].  

Overall pain intensity was measured by the MPQ-SF present pain intensity 
(PPI). The PPI is the number-word combination chosen as the indicator of the 
overall pain intensity with a range of 0 to 5. Reported alpha coefficients for the 
PRI subscales are (0.78) sensory, (0.71) affective, (0.47) evaluative, and (0.82) for 
the total PRI. Correlation coefficients between PPI and PRI subscales were (0.90) 
sensory, (0.82) affective, (0.96) evaluative and (0.92) miscellaneous. For the pur- 
pose of the parent study, the VAS in the MPQ-SF was replaced with the NRS, an 
equally valid and reliable self-report pain measurement tool [21].  

2.4. Data Analysis 

SAS software 9.2 was used to analyse these data (SAS, 2009) [26]. A sample of 
150 was projected as necessary to detect correlations of medium size (0.3) with 
90% power and a two-sided alpha (0.05), accounting for a design effect of at least 
three measurements per patient and multiple patients per nurse and 25% loss to 
follow up. Descriptive statistics were computed (means and standard deviations 
for continuous variables, frequencies and proportions for categorical variables) 
for pre-hospital, baseline sociodemographic and clinical characteristics and the 
sensory and affective descriptions of cardiac pain. 

3. Results 

Acute Coronary Syndrome Participants: A total of 191 potential participants 
were approached to participate in the study. Of those, 121 consented and were en-
rolled; 70 were excluded (47 did not meet inclusion criteria and 23 people refused). 
The acceptance rate was 63%. Attrition rate was conceptualized as those patients 
who did not have at least one repeated measure opportunity beyond baseline. Four 
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per cent were lost to follow-up as 5 ACS patients did not complete at least one 
repeated measure. Table 1 and Table 2 provide descriptions of the pre-hospital 
profile and sociodemographic characteristics of the ACS sample, respectively. 
Women and men had equal representation, mean age was 67.6 ± 13 years, 66.1% 
(n = 81) were married, with 60.3% of the sample were retired (n = 73) and 97.5% 
were Caucasian. Most reported at least one co-morbidity (i.e., hypertension 61.2%; 
hyperlipidemia 58.7%). Of the 121 enrolled, 59.5% (n = 72) were diagnosed with 
UA and 40.5% (n = 49) with NSTEMI. 

Cardiac Pain Intensity: Over the 8 hours of the study, patients reported car-
diac pain in the moment “Now” and the “Worst pain in the last two hours from 
follow up” in the mild range. At baseline, the mean chest pain score (NRS) was 
2.0 ± 2.4. Over five consecutive measurement times, at two hour increments, 
cardiac pain intensity “now” ranged from 0.63 ± 1.6 to 1.1 ± 2.1 and the mean 
worst pain in the previous 2 hours ranged from 1.1 ± 2.2 to 2.4 ± 2.7. 

The Present Pain Intensity Scale, contained in the MPQ-SF, measured pain 
intensity at the four-hour mark rating pain of 0 - 5 with 0 = no pain, 1 = mild 
pain, 2 = discomforting pain, 3 = distressing pain, 4 = horrible pain and 5 = ex-
cruciating pain. Sixty-six percent of the sample described their pain as discom-
forting and distressing which equates with a moderate level of pain. For 26% of 
the ACS patients, global chest pain at four hours into an acute ED admission was 
 
Table 1. Sociodemographic characteristics of ACS sample (n-121). 

Demographics Level   

Mean Age, y (SD) M/F 67.6 (13) 

  n (%) 

Sex 
Female 
Male 

58 
63 

(47.9) 
(52.1) 

Marital Status 
Single 

Married 
Widowed 

16 
81 
25 

(13.2) 
(66.1) 
(20.7) 

Employment Status 

Full time 
Part time 
Retired 

Unemployed/Disability 
Other 

21 
5 
73 
3 
19 

(17.4) 
(4.1) 

(60.3) 
(2.5) 

(15.7) 

Education 
Less than High School 

High School 
College/University 

43 
38 
40 

(35.5) 
(31.4) 
(31.7) 

Racial Group 
Caucasian 

Other 
118 
3 

(97.5) 
(2.4) 

Smoker 
Never smoked 

Non-smoker for one year or longer 
Current smoker 

30 
70 
21 

(24.8) 
(57.9) 
(17.3) 

ACS 
Unstable Angina 

Non-STEMI 
72 
49 

(59.5) 
(40.5) 

Note: M = Mean; Other = Self Employed, SD = Standard Deviation. 
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Table 2. Pre-hospital profile and clinical characteristics of ACS participants. 

Characteristic n % 

Pre-Admission Profile   

Worst Chest Pain Severity 2 hours pre-hospital admission M (SD) 6.4 (2.6) 

Medications   

ACE inhibitor/Angiotension receptor blockers/Renin Inhibitor 61 50.8 

Anticoagulant/Antiplatelets 90 75.6 

Anti-arrhythmic 13 10.8 

β-Blockers 70 58.3 

CA/NA Channel Blockers 12 10 

Lipid Lowering Agents 71 59.2 

Diuretic 37 30.8 

Analgesic/Opioids 22 18.3 

Other (proton pump inhibitor, H2 receptor antagonists, insulin/oral diabetic agents) 23 19.5 

Medical History   

Diabetes 31 25.8 

Hypertension 74 61.2 

Heart Failure 11 9.1 

COPD 28 23.1 

Peptic Ulcer/Esophageal Reflux 34 28.1 

Liver Disease 8 6.6 

Thyroid Condition 18 14.9 

Persistent Pain Syndrome 49 40.5 

Hyperlipidemia 71 58.7 

Note: ACE = Angiotension Converting Enzyme, ACS = Acute Coronary Syndrome, β = Beta, CA = Cal-
cium, COPD = Chronic Obstructive Lung Disease, H2 = Histamine Parietal Cell Receptor, NA = Sodium, M 
= Mean, SD = Standard Deviation. 

 
reported as horrible or excruciating; this corresponds to severe pain intensity le- 
vels (See Table 3). 

Sensory and Affective Descriptors of Cardiac Pain: Men and women in this 
study described their cardiac pain using a mixture of neuropathic (indicative of 
nerve damage-chronic pain) and nociceptive (related to acute injury) pain quali-
ties early during the first eight hours of an emergent ACS episode. The sensory 
descriptors included: “heavy” 57.3% (n = 63), “cramping” 34.6% (n = 38), “sharp” 
30% (n = 33), “stabbing” 21.8% (n = 24); all acute pain descriptors. Patients de-
scribed their pain as “aching” 35.4% (n = 39), “tender” 18.1% (n = 20), “throb-
bing” 14.6% (n = 16) indicating both acute and chronic pain qualities. Addition-
ally, patients described their episode of acute chest pain using neuropathic pain 
descriptors which included: “gnawing” 44.5% (n = 49), “hot-burning” 27.2% (n = 
30), and “shooting” 23.7% (n = 26) (See Table 4) for sensory descriptors reported 
by ACS participants. More than 50% of the sample used affective descriptors to 
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describe their ACS-related chest pain. Fifty-five point five percent (n = 61) of pa-
tients described their pain experience as tiring and exhausting, a mixture of acute 
and persistent pain quality descriptors. Additional affective pain quality descrip-
tors used were: punishing and cruel (20%), sickening (28.2%), with 48.3% of this 
ACS sample described their acute pain as fearful in nature. 

4. Discussion 

Qualities of ACS-related Cardiac Pain: This study sought to provide a thorough 
and comprehensive description of acute cardiac pain observed during an emergent 
 
Table 3. Global pain rating (present pain intensity [PPI]) of chest pain at 4 hours post 
ACS admission (n = 110). 

Descriptor 
ACS Patients 

n (%) 

No Pain^ 5 (4.5) 

Mild^ 6 (5.5) 

Discomforting+ 41 (37.3) 

Distressing+ 32 (29.1) 

Horrible* 17 (15.5) 

Excruciating* 9 (8.2) 

Note: ^ = mild pain, + = moderate pain, * = severe pain 

 
Table 4. Descriptors of mild–severe chest pain by ACS patients (MPQ-SF-PRI) at 4 hours 
post ACS admission. 

Descriptor 
ACS Patients (n = 110) 

n (%) 

Sensory   

Throbbing*+ 16 (14.6) 

Shooting+ 26 (23.7) 

Stabbing* 24 (21.8) 

Sharp* 33 (30) 

Cramping* 38 (34.6) 

Gnawing+ 49 (44.5) 

Hot-burning+ 30 (27.2) 

Aching*+ 39 (35.4) 

Heavy* 63 (57.3) 

Tender*+ 20 (18.1) 

Splitting 8 (7.2) 

Affective   

Tiring-Exhausting+ 61 (55.5) 

Sickening 31 (28.2) 

Fearful 53 (48.3) 

Punishing-Cruel+ 22 (20) 

Note: *May indicate nociceptive pain, +May indicate neuropathic pain. 
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episode of ACS. Overall, mild pain intensity scores were observed over time in 
the current study. This result may be related to the effective and timely pain 
management provided by skilled emergency nurses reported in the parent study 
[11]. Reports of mild pain may also be related to the pathophysiology of clot for- 
mation common to the two forms of ACS included in the study: unstable angina 
(UA) and (NSTEMI). Two kinds of obstructive thrombi can form causing myo-
cardial ischemia; a white clot or a red clot. Characteristically, UA and NSTEMI 
develop platelet rich white clots in areas of high shear stress that only partially 
occlude the artery [27] [28] [29] [30]. Sixty percent of patients in the present stu- 
dy were diagnosed with UA and 40% with NTSEMI. Therefore, it was not unex-
pected that those with NSTEMI and UA would, perhaps, report lower NRS pain 
intensity ratings. NSTEMI is characterized by multiple small areas of necrosis at 
varying different ages [31]. Typically, patients admitted with NSTEMI do not re- 
port as severe pain compared to STEMI patients [32]. Once death of myocardial 
tissue occurs, typically, pain recedes and is reported in the moderate to mild pain 
ranges (0 - 3; 4 - 6; NRS 0/10) [32]. Conversely, STEMI patients develop red fibrin 
rich clots that totally occlude the vessel and cause a singular or homogenous en-
tity; that is, necrosis of myocardial tissue occurs all at the same time [33]. This 
event is described as extremely painful and would result in greater pain intensity 
scores, not observed in the current study. Data in this study captured a relatively 
stable sample of ACS patients with NSTEMI and UA and not the emergent trajec-
tory of STEMI-related cardiac ischemic event. It is unknown whether pain inten-
sity scores would be reported within the moderate to severe range by STEMI pa-
tients compared with the current study’s sample.  

Mild cardiac pain intensity scores may also be related to a first time or recurrent 
ACS event. Given the increased prevalence of repeated/cumulative ACS events 
[34], it may be plausible that the observed mild NRS intensities may be attributed 
to those with repeated ACS events. In this study, first time or repetitive ACS events 
were not captured. It is not clear if increased myocardial scar tissue from past 
myocardial insult, injury, or death of tissue may have prevented transmission of 
noxious input, thereby altering pain perception. Furthermore, we currently do 
not know if those with repeated ACS events are more likely to develop persistent 
pain and would describe their acute pain with more neuropathic pain qualities 
rather than acute injury descriptions. This would require a more in-depth ex-
ploration. To date, no studies were found that examined first time or repeated 
ACS event and cardiac pain intensity. However, in emergency settings portable 
echocardiography is typically used to evaluate myocardial wall thickness, motion 
at rest and aids in differentiation of UA and NSTEMI [35] and would be a useful 
adjunct to examine pain intensity differences, stratifying first time and repetitive 
ACS episodes among UA, NSTEMI and STEMI patients.  

A third explanation for mild cardiac pain intensity scores found in this study 
may also relate to the percentage of men and women who had diabetes as co-
morbidity. Over 25% of patient participants (n = 31) had documented diabetes 
mellitus (DM). Evidence indicates that people with DM, over time, may develop 
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autonomic neuropathy and may not exhibit or report severe cardiac pain inten-
sity [7] [36] [37] [38] [39]. Up to 70% of people with DM have some form of 
diabetic neuropathy [40]. Mild cardiac pain intensity found in this study in DM 
patients is an important finding and resonates with others who have reported 
atypical and/or mild pain intensity within the diabetic cardiac population [41] 
[42]. For example, in a descriptive-cross-sectional study, MacKenzie and Neibert 
examined ACS symptoms in women with and without DM [42]. Included in the 
sample were 64 women, (32 with DM and 32 without DM), and diagnosed with 
either UA or acute myocardial infarction (AMI). Patients with DM and UA or 
AMI were more likely to report mild sternal chest pain compared to non-dia- 
betics (p = 0.04). Similarly, in Cŭ lić et al’s., (2002) [41] study, for the entire ACS 
sample (n = 1996), [42% women], admitted to the coronary care unit for first 
time AMI, found both men and women reported less pain severity with AMI 
(OR = 1.31, CI [1.11 to 1.66]) than those without DM. It was not clear whether 
diabetic neuropathy was controlled for in their statistical analyses.  

A more nuanced examination of cardiac-related pain in ACS patients with 
diabetes is required. The examination of pain should include a comprehensive 
measure, such as the McGill Pain Questionnaire, to provide a thorough descrip-
tion of the subjective, sensory-discriminative, cognitive-evaluative, affective- 
motivational and miscellaneous aspects [2] and range of ACS-related pain sym- 
ptoms. In addition to stratification of DM-ACS patients and ACS differentiation, 
it would be important to expand pain assessment and test participants with use 
of quantitative sensory testing to determine prevalence of DM neuropathy [40]. 
Moreover, those identified with DM-related neuropathy would be controlled for 
in future regression model analyses.  

Sensory and Affective Qualities of ACS Pain: Examining cardiac pain uti-
lizing a uni-dimensional pain measure limits the ability to comprehensively de-
scribe the variable qualities of the individual’s ACS-related pain experience. All 
ACS patients were therefore asked to describe their cardiac pain using the 
McGill Pain Questionnaire-Short Form (MPQ-SF) [2] at the 4-hour mark dur-
ing the study. Of the patient sample, men and women chose descriptors depicting 
chest pain as having characteristics of nociceptive and neuropathic pain qualities 
early in the first hours of an ED admission. Others have found similar results, 
McGillion et al., (2012) [43] in the EXPLORE study reported that their ACS 
sample (n = 110) post percutaneous coronary intervention (PCI), described car-
diac pain with an admixture of neuropathic and nociceptive descriptors for pain 
at three and six months post PCI [43]. Results of the current study may be re-
lated to the inclusion criteria of an ACS sample that was composed of patients 
with either UA or NSTEMI. It is unclear whether patients experienced a first 
time or repeated ACS event that may have explained the variable pain qualities 
reported. We can only speculate as to whether ACS patients who were admitted 
with a repeated ACS event would have developed neuropathic pain over time 
with repeated ischemic events. This requires a longer follow up time period with 
a more inclusive sample of UA, NSTEMI and STEMI ACS patients in the future. 
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Understanding recent advancements in pain neuropathophysiology may fur-
ther explain the sensory and affective pain qualities reported by patients in this 
study. Given the complexity of an individual pain presentation, complicated by 
either concurrent co-morbidities that may impact (alter) pain perception, coupled 
with an initial or reoccurring ACS episode, it may be best explained from what is 
known based on pain science. Foreman and others have elegantly explained the 
indirect relationship between myocardial ischemia and perceived chest pain inten-
sity [3] [4] [5] [6] [7]. Current basic science and clinical evidence point to the va-
riability of cardiac pain perception wherein chest pain can occur in the absence 
of myocardial ischemia, and, conversely, ischemic episodes can be painless, [44]- 
[49] typically observed in clinical practice from individuals with documented 
diabetes. 

Men and women who have repeated angina and/or multiple cardiac events may 
describe their acute pain using neuropathic or nerve-related descriptors because 
acute cardiac pain experienced over time can lead to maladaptive processes that 
lead to the development of chronic or persistent forms of cardiac pain. Ongoing or 
repeated pain episodes cause negative changes in the nervous system such as ma-
ladaptive anaerobic glycolysis, tissue lactate production, accumulation of catabo-
lites, and potassium efflux into the extracellular space [3] [4] [5] [6]. Acute pain, 
repeated episodes lead to pathological changes at the peripheral and central 
nervous system; these changes are collectively known as central sensitization [3] 
[4] [5] [6]. Sensitization of the nervous system leads to different maladaptive forms 
of pain perception: hyperalgesia (increase pain sensitivity), hyperpathia (augmen-
tation of normal pain duration) and increased intensity of the pain [3] [4] [5] [6]. 
In all cases, transition from acute pain to chronic or persistent cardiac pain, is in 
part, a function of sensitization that occurs from prolonged periods or repetitive 
episodes of acute cardiac pain that involves a transition phase by virtue of these 
pathological mechanisms. This may explain why our sample reported both acute 
and chronic pain qualities during an acute ACS event.  

In summary, patients in the current study reported mild (NRS 0 - 3) cardiac 
pain intensity scores over the initial 8 hours of an ACS-related event. Variable 
pain quality descriptors used to describe acute cardiac pain in this ACS sample 
were a combination of nociceptive (acute injury) and neuropathic (nerve damage- 
persistent pain). Possible explanations for this result have been discussed as attri-
buted to, (a) differences in ACS sample, (b) pathogenesis of clot formation, (c) 
first versus repeated ACS event, and (d) diabetes as comorbidity.  

Limitations: This study was conducted in a single ED setting with predomi-
nately a homogeneous Caucasian sample, with limited enrollment of only UA 
and NSTEMI ACS patients. Therefore, areas for future research include, 1) a 
larger, multisite study, applying a stratified analysis approach that would include 
all ACS differentiation examining pain management practices and cardiac pain 
intensity, 2) a larger study that would examine differences in cardiac pain pres-
entation, in all ACS patients, with use of portable echocardiography, stratifying 
for first time and repeated ACS event, and 3) a larger, multisite study that tho-
roughly examines the diabetic-ACS pain presentation with use of quantitative 
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sensory testing in order to determine the prevalence of diabetic neuropathy. 
Controlling for diabetic neuropathy may provide an in-depth description of ACS 
pain presentations within the diabetic context. 

5. Conclusion 

The aim of this sub-analysis was to provide a comprehensive examination of the 
sensory-discriminative, motivational-affective and cognitive-evaluative dimen-
sions of cardiac pain not previously captured or documented in the acute hours of 
an emergent ACS event. Sixty-six percent of the sample described cardiac pain as 
acute injury “heavy, cramping, stabbing, and sharp” (nociceptive pain). Others 
reported nerve-related damage pain qualities, “gnawing, hot-burning, shooting” 
(neuropathic pain) and a combination of acute and chronic pain qualities “ach-
ing, tender and throbbing”. Further investigations are warranted to clearly de-
scribe the individual complex cardiac pain presentations as it relates to ACS des-
ignation, singular or repeated ACS event and level of co-morbidity. 
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