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Symptoms of Acute My
ocardial Infarction as
Described in Calls to Tele-Nurses and
in Questionnaires
A Mixed-Methods Study
Karin Hellström Ängerud, RN, PhD; Maria Ericsson, RN, MSc; Margareta Brännström, RNT, PhD;
Sofia Sederholm Lawesson, MD, PhD; Anna Strömberg, RN, PhD; Ingela Thylén, RN, PhD
Background: Patient-reported symptoms of acute myocardial infarction (MI) may be affected by recall bias depending

on when and where symptoms are assessed. Aim: The aim of this study was to gain an understanding of patients'

symptomdescription inmore detail before andwithin 24 hours after a confirmedMI diagnosis.Methods:A convergent

parallel mixed-methods design was used to examine symptoms described in calls between the tele-nurse and the

patient compared with symptoms selected by the patient from a questionnaire less than 24 hours after hospital

admission. Quantitative and qualitative data were analyzed separately and then merged into a final interpretation.

Results: Thirty patients (median age, 67.5 years; 20 men) were included. Chest pain was the most commonly

reported symptom in questionnaires (24/30). Likewise, in 19 of 30 calls, chest pain was the first complaint

mentioned, usually described together with the symptom onset. Expressions used to describe symptom quality were

pain, pressure, discomfort, ache, cramp, tension, and soreness. Associated symptoms commonly describedwere pain

or numbness in the arms, cold sweat, dyspnea, weakness, and nausea. Bodily sensations, such as feeling unwell

or weak, were also described. Fear and tiredness were described in calls significantly less often than reported in

questionnaires ( P = .01 and P = .02), whereas “other” symptoms were more oftenmentioned in calls compared with

answers given in the questionnaire ( P = .02). Some symptoms expressed in the calls were not listed in the

questionnaire, which expands the understanding of acute MI symptoms. The results showed no major

inconsistencies between datasets. Conclusion: Patients' MI symptom descriptions in tele-calls and those reported in

questionnaires after diagnosis are comparable and convergent.

KEY WORDS:mixed methods, myocardial infarction, patient experiences, symptoms
Symptom recognition and interpretation have signifi-
cance for a patient's decision to seek medical care

when experiencing amyocardial infarction (MI).1–3 Pa-
tients' vital signs and symptoms also form the basis for
the healthcare personnel's actions concerning people
with suspected MI. A thorough symptom history is es-
pecially important at the patient's first medical contact,
when a working diagnosis should be made and decisions
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taken on the level of care.4 InMI, especially ST-elevationMI
(STEMI), a correct diagnosis and rapid treatment are ex-
tremely important as these affect the patient's prognosis.

Treatment with primary percutaneous coronary inter-
vention should be initiated less than 90 minutes of first
medical contact.4 Nonetheless, the time from symptom
onset to reperfusion therapy is often longer than the rec-
ommended time,5 and most of the delay from symp-
tom onset to diagnosis is because of patient delay.6

One reason is that patients experiencing MI symptoms
contact a tele-nurse for advice, instead of immediately
calling the emergency medical services (EMS).6 In
many countries, tele-nursing has become an integrated
part in the healthcare system where the nurses answer
questions, give self-care advice, and/or refer the caller
to an appropriate level of care.7 This service is intended
for non–life-threatening situations. For example, in
Sweden, such a service number—called the Healthcare
Guide 1177—is available 24 hours a day. To assist in
counseling, the tele-nurses have a computerized deci-
sion support system. This service to the citizens is free
of charge and a part of the healthcare throughout the
country. All calls are audio recorded and handled as
medical records.8

Previous research has shown that symptom interpreta-
tion and the decision-making process for care seeking by
patients with MI symptoms are multifaceted,9–12 and
more knowledge of this complex field is needed. In
the literature,4,13–15 and in information to the general
public,16,17 MI symptoms are often described as persis-
tent chest pain, which may radiate to the neck, lower
jaw, or left arm. Other symptoms, which can occur to-
gether with chest pain or alone, are shortness of breath,
nausea or vomiting, cold sweats, fatigue, palpitations,
syncope, and a general sick feeling.4,16 The symptoms
can sometimes be vague and can vary from persistent
to intermittent.4,15

Studies describing MI symptoms are often retrospec-
tive and based on patient interviews, self-reported survey
data, or registries.18–20 In studies based on interviews or
surveys, patients are asked about their symptoms after be-
ing diagnosed with MI, often days or weeks after falling
ill. During this time, they have reflected on and described
their symptoms on several occasions; furthermore, health-
care personnelmay have asked about chest pain specifically.
This could affect a patient's own immediate interpreta-
tion, as he or she learns which symptoms appear to be
important and relevant in relation to an MI diagnosis.
Findings derived from observational registry data are
usually based on a limited number of predetermined
symptomalternatives that are part of the specific registry.20

Participation is, in turn, often based on the patient's med-
ical record, and the documentation of symptoms in the
medical recordmaybeaffectedby thehealthcarepersonnel's
conceptions of MI symptoms.21 Few have examined
ACS symptoms in real time, but a prospective study
by DeVon et al22 assessed symptoms on presentation
to the emergency department, within 15 minutes, and be-
fore treatment. In their study, symptoms were assessed
with the 13-item ACS Symptom Checklist. Although
DeVon et al22 assessed symptoms in real time, patients
were still selecting symptom descriptors from a checklist.
To deepen the knowledge about symptoms of MI and
how they are described by patients, there is a need for
studies describing MI symptoms in the patient's own
words and before they are diagnosed with MI. Hence,
our aim was to gain an understanding of patients'
symptom description in more detail before and within
24 hours after a confirmed MI diagnosis.

METHODS
Study Design, Participants, and Setting

In this secondary analysis, we used a convergent parallel
mixed-methods design.23 For the quantitative analysis,
we used data from the SymTime study,19,24 which was
a cross-sectional study to examine sex differences in patient
delay and symptom presentation in acuteMI patients. For
the qualitative analysis, we used data from the SymTime
II study,25 which was a qualitative study exploring the
interaction between tele-nurses and callers with an
evolvingMI after contacting a national telehealth advi-
sory service number as their first medical contact.

In the SymTime study, patients 18 years or older di-
agnosed with acute MI were invited to participate. Ex-
clusion criteria were difficulties reading and speaking
Swedish. Those agreeing to participate received the
questionnaire within 24 hours after admission to the
hospital, resulting in 694 included patients. In the
SymTime II study, patients were eligible for study inclu-
sion if they (a) in the SymTime study had stated that
they contacted a tele-nurse in the southeast catchment
area in Sweden as their first medical contact when
experiencing MI symptoms and (b) represented them-
selves during the call. This resulted in 30 included pa-
tients. Data were collected between November 2012
and January 2014.

For this secondary analysis, we have integrated data
from the audio-recorded calls that include descriptions
of symptoms by the patients and data from the same
patient given in the questionnaire that included ques-
tions about symptoms, resulting in 30 patients.

The study complies with the Declaration of Helsinki26

and ethical permissions were obtained from the Regional
Ethical Review Board, Linköping, Sweden (2016:14-31,
2012/201-31, 2012/338-32).

Measures

Quantitative Data
The previous validated questionnaire6 covered 35 items
including (1) baseline characteristics, (2) symptoms, (3)
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course of events, and (4) firstmedical contact and transport
mode to the hospital. Questions regarding symptoms in-
cluded pain and its location (eg, radiating to the back,
stomach, left arm) and 10 additional symptoms (eg, anxi-
ety, generally feeling sick, dyspnea), symptom character
(eg, oppressive, dull or burning pain), experience of symp-
toms (eg, unpleasant, unbearable, frightening), pain in-
tensity (eg, fluctuating, constant, increasing), interpre-
tation of symptoms (ie, cardiac in origin or not cardiac
in origin; muscles, lungs, gall bladder, ordinary cold,
stomach, back, teeth/jaw, other), whether the patient
had experienced prodromal symptoms (symptoms be-
fore the current event, yes/no), how long time before
(<1 week, 1–2weeks, 3–4weeks, 1–2months, >2 months),
and how often (several times a day, once a day, 3–6 times
a week, >6 times a week).

Qualitative Data
The qualitative data consisted of audio-recorded calls
between callers who were later diagnosed with acute MI
and tele-nurses at the Swedish Healthcare Guide 1177.
Analysis

Initially, we analyzed the quantitative and qualitative
data separately and then merged them into a final inter-
pretation to gain a deeper understanding of acute MI
symptoms according to the steps descibed by Creswell
and Clark.23

Quantitative Analysis
The statistical analyses were performed using SPSS version
25.0 forWindows. Descriptive statistics with frequencies,
percentages, median, and range were used to describe
participant characteristics, symptoms, and symptom in-
terpretation reported in the questionnaire.

Qualitative Content Analysis
The calls were transcribed verbatim and analyzed using
qualitative content analysis.27–29 First, the first author
listened to all the recordings several times and read
through the transcripts carefully. Sentences and para-
graphs capturing the research aim were identified, and
further condensed and labeled with codes. Meaning
units were compared across data, and patterns and con-
tradictionswere identified. Next, 4 categories capturing
the acute MI symptoms and their context were con-
structed. Quotations representing the data were selected
and presented in the results. Consensus was reached
using analyst triangulation by 3 of the authors, including
the author who developed the original questionnaire.

Mixed-Methods Analysis
Quantitative results with symptom presentation and in-
terpretation in the questionnaire (after diagnosis) were
compared with symptom descriptions derived from
the qualitative data in audio-recorded calls (before di-
agnosis). We used theMcNemar test to calculate P values
for paired data. AP value <.05was considered significant.
Further analysis and interpretation of the results were
performed to determine whether the results were com-
parable and convergent, whether the mixed data ex-
panded the understanding of acute MI symptoms, or
whether the results were inconsistent.23

RESULTS
Clinical Characteristics

In all, 20 men and 10 women with MI (whereof 24/30
had STEMI), with a median age of 67.5 years, partici-
pated in this mixed-methods analysis. Clinical charac-
teristics are further described in Table 1.

Quantitative Findings

In the questionnaire, the patients reported a median of
4.5 symptoms (range, 2–17). Most (24/30) described
chest pain, 13 of 30 experienced radiating pain to the
throat or neck, 11 of 30 to the arms/hands, 4 of 30 to
the jaw or teeth, 3 of 30 to the back, 4 of 30 to the stom-
ach, and 4 of 30 to the shoulders. Associated symptoms
reported were numbness in arms/hands (7/30), tiredness
(10/30), weakness (11/30), dyspnea (10/30), vertigo/
presyncope (8/30), nausea/vomiting (8/30), cold sweat
(11/30), anxiety (4/30), fear (10/30), general feeling of
illness (9/30), and other symptoms (1/30) (Table 2).
The median pain rating of the most severe symptom
was 6.0 (range, 0–9) on the numeric rating scale, and 19
of 30 interpreted the symptoms as originating from the
heart.

Qualitative Findings

The calls lasted on average 5:10minutes (range, 0:39 to
16:44 minutes). The qualitative analysis resulted in 4
categories: initial complaint and context description,
expressions for quality of symptoms in the chest, inten-
sity and severity of symptoms, and associated symp-
toms and bodily sensations.

Initial Complaint and Context Description
Commonly, the conversation started with the patients
giving, or being asked to give, a symptom description.
In 19 of 30 calls, pain, or other sensations such as pres-
sure, discomfort, tension, or cramp in the chest, was the
first complaint mentioned, and it was usually described
together with the time of symptom onset: “I woke up
an hour ago with strong chest pain and it hasn't gotten
less yet” (interview 1). Callers who did not mention a
clear symptom as their first complaint, reported bodily
sensations such as feeling weird or very weird, feeling
very ill, or having a strange feeling in the arms, to convey
their symptoms, as described in more detail in Table 3.

In addition to the first described symptom, some cal-
lers also added information about what they were doing
at the time of onset, and how the symptom or complaint



TABLE 2 Paired Comparisons in Symptom
Presentation, Described in Calls and Reported in
Questionnaires (N = 30)

Symptoms Calls Questionnaires Pa

Pain, discomfort, or pressure location
Chest or thorax 25 (83.3) 24 (80.0) 1.00
Throat or neck 7 (23.3) 13 (43.3) .07
Jaw or teeth 2 (6.7) 4 (13.3) .62
Back 2 (6.7) 3 (10.0) 1.00
Stomach 1 (3.3) 4 (13.3) .25
Shoulders 7 (23.3) 4 (13.3) .38
Arms/hands 12 (40.0) 11 (36.7) 1.00

Other symptoms
Numbness in arms/hands 2 (6.7) 7 (23.3) .06
Tiredness 2 (6.7) 10 (33.3) .02
Weakness 8 (26.7) 11 (36.7) .58
Dyspnea 8 (26.7) 10 (33.3) .75
Vertigo/presyncope 3 (10.0) 8 (26.7) .60
Nausea/vomiting 8 (26.7) 8 (26.7) 1.00
Cold sweat 12 (40.0) 11 (36.7) 1.00
Anxiety 4 (13.3) 4 (13.3) 1.00
Fear 1 (3.3) 10 (33.3) .01
General feeling of illness 3 (10.0) 9 (30.0) .11
Other 8 (30.0) 1 (3.3) .02

Data are presented as n (%).
aDifferences between audio-recorded calls and questionnaires, tested with

the McNemar test for paired data.
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affected them: “Well, I was shoveling snow today, and
then I got so much pain in my chest and in my whole
body, and I got so very sweaty that I had to go and lie
down” (interview 26).

Expressions for Quality of Symptoms in the Chest
In total, 25 of 30 callers described chest pain or similar
sensations such as pressure and discomfort at some
time during the conversation with the tele-nurse; this
was thus the most commonly described symptom. Of
the 11 callers who did not mention chest pain at the be-
ginning of the call, 4 described chest pain later in the
conversation, and 2 after probing questions from the
tele-nurse. The most common expressions used for de-
scribing the quality of the chest symptom were pain
(14/25) and pressure (7/25). Other expressions used
were discomfort, ache, cramp, tension, and soreness.
Some of the callers did not include chest pain in their
symptom description (5/30); some even denied any
kind of pain or pressure in the chest: “But I don't have
pressure in the chest if that is what you are thinking
about” (interview 10).

Intensity and Severity of Symptoms
Most (20/30) of the callers described the symptoms as
very uncomfortable, or very strong, and sometimes de-
scribed it together with associated symptoms. They
used expressions to underline the intensity of the symp-
toms, such as severe, very much, very strong, terribly,
like hell, copiously, really uncomfortable, disgusting,
and cannot cope anymore, as described in the following
2 quotations: “Last night, I got pain in the chest, in the
middle of the chest and my forehead became sweaty
and I felt really terrible” (interview 22), and “It was re-
ally uncomfortable, so I had to keep walking around
and didn't get any rest” (interview 20). Furthermore,
some callers used expressions not only to underline
the intensity of symptoms but also to describe feelings
of fear and anxiety: “And now I'm starting to get worried
aboutwhat this might be” (interview 14) or that the night
sleep had been affected: “I've a lot of pain inmy chest and
TABLE 1 Clinical Characteristics of Patients
(N = 30)

Description

Age, median (range), y 67.5 (46–89)
Sex, male/female, n 20/10
Married/cohabiting, n 21
Educational level, >9 years, n 16
Current cigarette use, n 5
Diabetes, n 5
Hypertension, n 15
Angina pectoris, n 4
Previous myocardial infarction, n 2
Diagnosis: STEMI/NSTEMI, n 24/6

Abbreviations: STEMI, ST-elevation myocardial infarction; NSTEMI, non-ST
elevation myocardial infarction.
left arm and a little inmy right arm. It started already at
one, so I haven't slept at all” (interview 24).

In a few cases (2/30), symptoms in the chest were de-
scribed as a rather mild complaint, and they talked
about heart trouble instead of chest pain, like: “My
heart's troubling me a bit” (interview 23) or “I think
I've got a sensation angina” (interview 30).

Associated Symptoms and Bodily Sensations
Commonly described associated symptoms—often to-
gether with chest pain—include pain or numbness in
the arms (14/30), cold sweat (12/30), dyspnea (8/30),
weakness (8/30), and nausea (8/30). Bodily sensations
were also described (12/30) in terms of not feeling well,
or feeling weak, such as: “I became so weak and then I
started to sweat, copiously and…feeling veryweak and…”
(interview 18). Others described their symptoms inmore
vague terms, such as a general sick feeling. Some callers
(4/30) used the word “weird” in their description of
the bodily sensations, and they were all women:

I haven't slept at all last night and I feel very weird…and
nowwhen I'm sitting up, I feel okay, but when I lay down…,
I have no pain inside the throat, but outside the throat…in
the front, and I think I'm tense because I have pain in the
arms also, from the elbow and… (Interview 10)
The bodily sensations were described both in combi-

nation with or without descriptions of pain, discom-
fort, or pressure in the chest. Some callers expressed
that the symptoms were like nothing they had ever ex-
perienced before; some had difficulty verbalizing the



TABLE 3 First Described Symptom or Complaint and Expressions Used to Underline Intensity of
Symptoms in Calls and Correlating Pain/Pressure/Uncomfortable Intensity (Numeric Rating Scale)
Reported in the Questionnaire (N = 30)

Patient (Sex) First Described Complaint Expressions Used to Underline Intensity of Symptoms NRS

1 (M) Severe chest pain Severe chest pain 8
2 (M) Pressure high up in the chest Very strong discomfort 7
3 (M) Chest pain It doesn't feel good 7
4 (M) Feeling bad Feel so damn bad 4
5 (M) Pain in the chest It was very difficult 6
6 (M) Pain, comes and goes, a little hard to breathe - 2
7 (F) Palpitations and cramp in the chest - 4
8 (M) Nausea and vomiting Feeling very weak 6
9 (M) Pain in the chest - 7
10 (F) Feeling really weird Feeling really weird 7
11 (F) Don't feel very well - 0
12 (M) Pressure in the chest - 2
13 (M) Chest pain, it runs out in my arm - 4
14 (M) Stomach and pain in the chest It has been like hell, feels disgusting 7
15 (M) Trouble with the heart Bloody painful 7
16 (M) Chest pain - 8
17 (M) Pressing, cramp in the chest - 5
18 (F) Got weak, sweating copiously - 3
19 (F) Strange feeling in arms - 3
20 (M) Neck, shoulder, and chest tension It felt very uncomfortable, it felt damn uncomfortable 5
21 (F) Pressure over the chest I am very nauseous 5
22 (M) Pain across the chest I felt really terrible, it was really strong 4
23 (F) Heart trouble It hurts a lot 7
24 (M) So much pain in chest, left arm, little in right arm So much pain, it gets worse and worse 7
25 (F) Discomfort in the chest I feel so weird 9
26 (M) Such a lot of pain in the chest Such a lot of pain 6
27 (F) Chest pain. I can no longer bear it 8
28 (F) Feeling weird, heart beats so terribly Heart beats so terribly. 7
29 (M) Feeling really bad, dry mouth Feeling really bad, I feel worse and worse 7
30 (M) Sensation of angina Clear feeling of malaise, uncomfortable 6

NRS: 11-point scale, ranging from 0 to 10.
Abbreviations: F, female; M, male; NRS, numeric rating scale.
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bodily sensations and did not know how to explain the
symptoms or sensations:

It went on, like the whole shoulder part as well, it felt very
uncomfortable then. Right now, there are only after-effects
left, and especially then in the upper part, on the chest mus-
cles, and then up towards the shoulder, or towards the
shoulder muscle. It feels a little bit like, that it's…, well I
don't know how to explain it. (Interview 20)

For some, the onset of symptom was described as
sudden, and for others, symptoms had come and gone
for hours up to days: “It [the pain] disappeared during
the night so I could sleep after about half past one. I sat
in the kitchen…and then last night I had it [pain] too,
but then I didn't take any nitroglycerin” (interview 7).

Mixed-Methods Results

As described in Table 2, pain, discomfort, or pressure in
the chest was the most common symptom reported in
calls as well as questionnaires. There were no signifi-
cant differences in paired data between datasets (25/30
vs 24/30, P = 1.0), which made the results comparable
and convergent. Of the 6 callers who did not describe
chest pain in the call, 5 did not report discomfort, pres-
sure, or pain in the chest in the questionnaire either, al-
though one did describe tension in muscles in the chest
during the call. Fear and tiredness were significantly less
oftendescribed in calls than later reported inquestionnaires
(1/30 vs 10/30, P = .01, and 2/30 vs 10/30, P = .02, re-
spectively), whereas “other symptoms”were more often
mentioned in calls compared with the answers in the
questionnaires (8/30 vs 1/30, P = .02). Otherwise, there
were no significant differences in paired data between
numbers of symptoms described in calls and later reported
in questionnaires. Some callers expressed symptoms in the
calls that were not listed in the questionnaire, and this in-
formation expands the understanding of acute MI symp-
toms. These were palpitations (3/30), sore muscles (3/30),
feeling warm (2/30), feeling cold (1/30), headache (1/30),
and diarrhea (1/30). The results showed no major in-
consistencies between datasets.

Pain or symptom intensity of the most severe symp-
tomwas rated as 6 or higher on the numeric rating scale
in the questionnaire by 18 of 30 participants. Of those,
16 of 18 used expressions (eg, very strong, damn bad,



Reports of MI Symptoms in Calls and Questionnaires 155
very difficult) to underline or strengthen their symptom
description in the calls (Table 3).

DISCUSSION
This study used unique data recordings of ongoing calls
to Healthcare Guide 1177 from patients with acute MI
and compared those data with the same patients' ques-
tionnaires filled out after admission to the hospital. We
found that for patients withMI who called a tele-nurse,
descriptions of chest pain were the most common symp-
tom. This is in line with previous results from studies
based on questionnaires and medical records.20,30–32

For most patients in our study, there was good consis-
tency between symptoms reported in calls and symp-
toms reported in questionnaires, with 2 exceptions: fear
and tiredness. These symptoms were more often re-
ported in questionnaires than described in the calls.
The reason for that is not clear, but one explanation
might be that during the calls, these symptoms were
overshadowed by more intense experiences such as
pain and cold sweat. When the patients later filled out
the questionnaire, they had an opportunity to reflect
on their experience and include all sensations and
symptoms. Other explanations might be that fear and
tiredness may not have been evident to patients until
after a decisionwasmade to go to the hospital for treat-
ment. Alternatively, when filling out the questionnaire,
patients also included prodromal symptoms, whereas
in the calls, they mainly talked about current, ongoing
symptoms.

In the present study, a variety of associated symptoms
were described, often together with chest pain or other
expressions of pain. This finding is supported by previ-
ous research describing that patients with acute coro-
nary syndrome often present with a variety of symptoms
and that symptoms occur in clusters.33

Our results further show that there was no difference
between calls and questionnaires regarding the percent-
age of patients reporting chest pain (about 80%). This
was a somewhat unexpected but positive finding as we
used real-world data from ongoing calls, unlike previous
studies that have used prospectively collected data from
interviews, structured questionnaires, or medical re-
cords. Our results indicate that the description of chest
pain does not change substantially over time after the
first medical contact and after receiving their MI diag-
nosis; this has, to our knowledge, not been described
previously. The results also indicate that the question-
naire used in the SymTime study has good reliability
and validity for describing the symptoms of MI. In the
SymTime study, patients filled out the questionnaire
within 24 hours after admission to hospital,6 which
may also have contributed to the relatively good coher-
ence between calls and questionnaires. A study of Davis
et al34 found that patients' recall of time of symptom
onset are more likely to be congruent with documenta-
tion in the medical record the closer the event is to the
time patients are asked about it.34

Previous research has also examined the consistency
between patient-reported symptoms in interviews and
symptoms documented in medical records.21 They found
good agreement between the patient's report andmedical
record regarding chest pain inMI, but not for other symp-
toms. DeVon et al21 argue that chest pain is a symptom
relevant for MI and, therefore, is documented in medi-
cal records, whereas other symptoms like fatigue are
rarely documented. Consequently, medical records might
not be an accurate source of data on patients' experiences
of MI symptoms.21

The present study also adds knowledge that many
patients use words to strengthen and underline the in-
tensity of the experienced symptoms in their communi-
cation with tele-nurses. This could be interpreted as the
patients trying to grade their pain without awareness of
the numeric rating scale used in medical care. This find-
ing corresponds with the high pain rating reported in
the questionnaire, and that 89% of the patients who
had rated their pain as 6 or higher also described their
symptoms as “very bad, strong, or severe” in the dia-
logue with the tele-nurse. Severe pain intensity was also
found in several calls in a Swedish study analyzing calls
to EMS in individuals with chest pain and high-risk
conditions such as acute coronary syndrome, pulmo-
nary embolism, aortic aneurysm and dissection, and
spontaneous pneumothorax.35 It is important for tele-
nurses to be aware of the described pain intensity when
assessing symptoms suggestive of MI. The tele-nurses
can ask the caller to rate their pain because previous re-
search has found a possible, higher likelihood of anMI
diagnosis if the patient has high visual analog scale
scores at the first prehospital assessment.36 The results
of this study and others indicate that not all MI patients
present with severe chest pain or other traditional MI
symptoms.37 One study on calls to a Medical Hotline
in Denmark found that nonnormative symptom descrip-
tion, described as nontextbook symptoms, or when the
caller failed to communicate a clear problem, contributed
to undertriage of the calls.38 This highlights the difficulty
of assessing people with suspected MI. Tele-nurses have
routines for working systematically and have decision
support systems to use when assessing calls,8 but they
still need to rely on the patient's narrative in the assessment,
without the opportunity to complement the assessment
with physical examinations or 12-lead electrocardio-
gram. In an interview study with tele-nurses in Sweden,
an inability to see the caller in person was described as
problematic in the assessment, and the authors argue
that it can be a threat to patient safety.39 However, the
use of video calls to communicate with patients has re-
cently become more common, and hopefully, this can
also be used as a tool in tele-nursing and EMS settings.



What’s New and Important

▪ Chest pain is the most common symptom described
both in calls to a tele-nurse and reported in
questionnaires after diagnosis, and this does not change
substantially over time.

▪ Symptoms of fear and tiredness were more often
reported in questionnaires than described in calls.

▪ In the communication with tele-nurses, many patients
use words to strengthen and underline the intensity of
experienced symptoms; thus, nurses need to be aware
of pain intensity when assessing symptoms suggestive
of MI and ask patients to rate their pain.
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Our results show that some people had difficulty
describing their symptoms or verbalizing their bodily
sensations. Fromprevious research, we know that com-
munication in the interaction between tele-nurses and
callers is complex25,38,40 and that descriptions of symp-
toms are a significant part of the interaction. The calls
in this study were all to a tele-nurse, and this may have
affected the results as it is likely that people who are un-
certain about how to understand and interpret their
symptoms will call a tele-nurse rather than an ambu-
lance directly. Knowledge and beliefs about the threat
that the symptoms pose to one's health and how serious
one thinks they are affect when people seek care,41 and
probably also the instance to which they turn.
Strengths and Limitations

One strength of this study was the unique opportunity
to describe symptoms from real-world datawhen patients
experienced their MI symptoms, as well as to compare
the symptom descriptions from ongoing calls with ques-
tionnaires from the same patient using a mixed-methods
design. In addition, data from questionnaires were col-
lected within 24 hours after arrival at hospital, which
minimizes the risk of recall bias. This study also has a
few limitations. First, the data were collected from a
single catchment area in Sweden, which may affect the
transferability of the results to other populations. An-
other limitation is that, in contrast to interviews, in al-
ready collected data, such as audio-recorded calls, there
is no opportunity for the researcher to ask probing
questions, which can make some information difficult
to analyze in more depth. This study included twice as
many men as women and 24 of 30 were patients with
STEMI, which may have affected the results. Previous
research indicates that MI symptoms differ between
women and men, with chest pain being less prevalent
in women.24 More research is needed in a larger popu-
lation, especially those with non–STEMI. Finally, this
was a secondary analysis of existing data where the
data were not originally collected to address the speci-
fied research aim.
CONCLUSION
In conclusion, this study found patients' symptom de-
scriptions in calls to tele-nurses and symptoms reported
in questionnaires within 24 hours after MI diagnosis to
be comparable and convergent. Chest pain was the
most common symptom described, often accompanied
by radiating pain in the arm, cold sweat, and nausea.
The study also extends the understanding of acute MI
symptoms as shown by symptoms described in calls
that were not captured in questionnaires, such as palpi-
tations, sore muscles, feeling warm or feeling cold, head-
ache, and diarrhea. In the education of tele-nurses, it is
important to emphasize the broad symptom descriptors
given by the patients and that some patients may have
symptoms that do not fit the template in the computer-
ized decision support system. It is therefore imperative
to add open-ended questions as a complement in the
consultation, to capture all the symptoms.
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