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ABSTRACT
Objective  To describe the magnitude and predictors of 
symptom burden (SB) and quality of life (QoL) 3 months 
after hospital admission for acute chest pain.
Design  Prospective observational study.
Setting  Single centre, outpatient follow-up.
Participants  1506 patients.
Outcomes  Scores reported for general health (RAND-12), 
angina-related health (Seattle Angina Questionnaire 7 
(SAQ-7)) and dyspnoea (Rose Dyspnea Scale) 3 months 
after hospital admission for chest pain.
Methods  A total of 1506 patients received questionnaires 
assessing general health (RAND-12), angina-related health 
(SAQ-7) and dyspnoea (Rose Dyspnea Scale) 3 months 
after discharge. Univariable and multivariable regression 
models identified predictors of SB and QoL scores. A 
mediator analysis identified factors mediating the effect of 
an unstable angina pectoris (UAP) diagnosis.
Results  774 (52%) responded. Discharge diagnoses were 
non-ST elevation myocardial infarction (NSTEMI) (14.2%), 
UAP (17.1%), non-coronary cardiac disease (6.6%), 
non-cardiac disease (6.3%) and non-cardiac chest pain 
(NCCP) (55.6%). NSTEMI had the most favourable, and UAP 
patients the least favourable SAQ-7 scores (median SAQ7-
summary; 88 vs 75, p<0.001). NCCP patients reported 
persisting chest pain in 50% and dyspnoea in 33% of 
cases. After adjusting for confounders, revascularisation 
predicted better QoL scores, while UAP, current smoking 
and hypertension predicted worse outcome. NSTEMI and 
UAP patients who were revascularised reported higher 
scores (p<0.05) in SAQ-7-QL, SAQ7-PL, SAQ7-summary 
(NSTEMI) and all SAQ-7 domains (UAP). Revascularisation 
altered the unstandardised beta value (>±10%) of an UAP 
diagnosis for all SAQ-7 and RAND-12 outcomes.
Conclusions  Patients with NSTEMI reported the most 
favourable outcome 3 months after hospitalisation for 
chest pain. Patients with other diseases, in particular 
UAP patients, reported lower scores. Revascularised 
NSTEMI and UAP patients reported higher QoL scores 
compared with patients receiving conservative 
treatment. Revascularisation mediated all outcomes in 
UAP patients.
Trial registration number  NCT02620202.

INTRODUCTION
Acute chest pain is a common presenting 
symptom in the emergency department, 
accounting for approximately 10% of all non-
trauma or non-surgery visits.1 2 Implementa-
tion of the European Society of Cardiology 
(ESC) algorithms may lead to early discharge 
of up to half of patients presenting with chest 
pain.2 3 As turnaround times in the hospitals 
decrease, two patient groups may receive 
less focus and consequently are at risk of 
undertreatment.

The first group is the large proportion 
suffering from non-cardiac conditions with 
musculoskeletal, gastrointestinal, pulmo-
nary and other miscellaneous aetiologies.4 
Previous quality of life research have mostly 
focused on non-ST-elevation myocardial 
infarction (NSTEMI) patients, and less is 
known about the challenges of patients with 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The study includes a large group of well-
characterised patients admitted with chest pain, 
including both cardiac and non-cardiac causes of 
chest pain.

	⇒ Both disease specific and generic quality of life data 
are reported, and the generic data are compared 
with measures from the general population.

	⇒ There was a substantial proportion of missing data 
dominated by younger patients with overall less risk 
factors.

	⇒ Detailed information on ethnicity, socioeconomic 
status and detailed angiographic data was not reg-
istered, and accordingly, these possible confounders 
could not be adjusted for.

	⇒ Baseline scores was not available; thus, the study 
lacks ability to attribute the direct effect of revascu-
larisation in improving scores between hospitalisa-
tions and 3-month phase.

 on M
arch 2, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062302 on 13 July 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/
http://orcid.org/0000-0003-3640-2119
http://orcid.org/0000-0003-2520-9436
http://orcid.org/0000-0002-7340-6736
http://dx.doi.org/10.1136/bmjopen-2022-062302
http://dx.doi.org/10.1136/bmjopen-2022-062302
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2022-062302&domain=pdf&date_stamp=2022-07-13
NCT02620202
http://bmjopen.bmj.com/


2 Saeed N, et al. BMJ Open 2022;12:e062302. doi:10.1136/bmjopen-2022-062302

Open access�

non-cardiac chest pain (NCCP).5–8 These patients impose 
a risk of future unnecessary healthcare investigations and 
surplus readmissions, if symptoms persist, and no medical 
rationale or treatment is provided.4

The second group includes patients with ischaemic 
heart disease who are not identified as NSTEMI, 
commonly diagnosed as unstable angina pectoris (UAP). 
UAP patients may differ from NSTEMI patients and typi-
cally have ischaemic cardiac disease being less available 
for revascularisation.9 10 They are typically ‘ruled-out’ by 
the ESC algorithms for non-ST segment elevation acute 
coronary syndrome (NSTE-ACS).11 12 There is an ongoing 
debate on how this condition should be defined and what 
is the optimal treatment options after the implementa-
tion of high sensitivity troponin assays.13 Data describing 
symptom burden or the effect of revascularisation in UAP 
patients as measured with validated quality of life instru-
ments are scarce14–18 and should be further elaborated.

The aim of this study was to describe the magnitude 
and predictors of symptom burden and quality of life 3 
months after discharge in different groups of chest pain 
patients. Furthermore, we performed an in-depth analysis 
investigating symptom burden and quality of life in UAP 
patients.

METHODS
Study design
This article reports data from the Aiming Towards Evidence 
Based Interpretation of Cardiac Biomarkers in Patients With 
Chest Pain (WESTCOR) study, a prospective observational 
study recruiting patients with chest pain and suspected 
NSTE-ACS (Clinical Trials number NCT02620202).19 A 
total of 1506 patients were included using the following 
criteria: ≥18 years, admission due to chest pain, an ECG 
excluding ST segment elevation (STEMI) and able to 
provide written informed consent. Patient-reported 
outcomes were assessed at a 3-month follow-up using self-
administered disease-specific and generic questionnaires 
administered by postal mail.

Approximately half of the included patients (n=779 
(51.7%)) responded. Five patients were excluded due to 
a stable angina pectoris diagnosis. Thus, this left our final 
analytical sample at 774 patients (figure 1).

Data collection
High sensitivity cTnT (Roche Diagnostics) and cTnI 
(Abbott Diagnostics), creatinine and lipid analysis were 
performed on admission. Details are provided in online 
supplemental material. The diagnosis in all patients were 
adjudicated by two independent cardiologists based on 
all available clinical data, routine laboratory results (hs-
cTnT), ECG, ultrasound and imaging findings. A third 
adjudicator resolved disagreements. Details are described 
earlier19 and provided in the online supplemental mate-
rial. NSTEMI and UAP were defined according to the 
third universal definition for Myocardial infarction.20 
Revascularisation was defined as either percutaneous 

coronary intervention (PCI) or coronary artery bypass 
graft (CABG) during hospitalisation or in close associa-
tion with the hospitalisation (decided during hospitalisa-
tion but performed after discharge).

Quality of life instruments
Disease-specific health status related to angina was deter-
mined using a validated shortened version of the Seattle 
Angina Questionnaire (SAQ-7)21 consisting of a seven-
item questionnaire evaluating four key domains (angina 
frequency (SAQ7-AF), physical limitation (SAQ7-PL), 
quality of life (SAQ7-QL) and summary score (SAQ7)). 
The scoring ranged from 0 to 100 (best). A score of 100 
on the SAQ7-AF domain was defined as angina free.22

The patient’s level of dyspnoea with activity was assessed 
using the Rose Dyspnea Scale (RDS), which is a four-
item questionnaire with a score range from 0 to 4, where 
0 indicates no dyspnoea and 4 indicates dyspnoea with 
minimal activity.23 We considered a score of 0 or 1 as ‘no 
dyspnoea or minor dyspnoea’, while a score of 2 or more 
was considered pronounced dyspnoea.

Generic health status was assessed using the 12-item 
questionnaire RAND-12, which is a truncated version of 
the Short Form Health Survey-36. RAND-12 ranges from 
0 to 100 (best) and can be summarised in two domains: a 
physical component Physical Component Score (PCS-12) 
and a Mental Component Score (MCS-12).24

Figure 1  Flow chart of the study population. RDS, Rose 
Dyspnea Scale; SAQ-7, Seattle Angina Questionnaire 7.
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Missing data
SAQ-7 and RDS were distributed to all participants, 
while RAND-12 was included on a later time point with 
approximately half of the patients receiving it. Patients 
with complete response in at least one of the three were 
included in the applicable data analysis (figure  1). In 
the SAQ-7, missing values in one of the questions would 
result in taking the average of the non-missing values, as 
suggested by the SAQ-7 guidelines.

Normative population
The physical and mental component scores attained from 
the RAND-12 questionnaire were compared with scores 
from a normal population obtained from the Norwegian 
Centre for Research Data. The data stems from a large 
study (NorLAG) conducted in three rounds from 2002 
to 2017.25 The participants were contacted by phone, 
followed by questionnaires via postal mail, which they 
could fill in on paper or online. To match the median age 
in the analytical population, we excluded patients with an 
age below and above the 25th and 75th quartile, resulting 
in the inclusion of 6240 individuals.

Statistical analyses
Baseline characteristics are presented as frequencies and 
proportions for categorical variables and median with 
25th–75th percentiles (IQR) for continuous variables. 
Normality was checked using the Kolmogorov-Smirnov 
normality test, and overall, the data were skewed. Kruskal-
Wallis test was used to compare continuous variables 
between the five diagnostic groups, and χ2 test or Fish-
er’s exact test (as applicable) for comparing propor-
tions. Mann-Whitney U test was used for comparing two 
groups (responders and non-responders, the patient 
data to the general population and revascularised vs 
non-revascularised).

Univariable linear regression was used to identify the 
association between independent explanatory variables 
(patient characteristics including baseline troponin 
concentrations, revascularisation and adjudicated diag-
nosis) and dependent outcome variables (the six different 
quality of life scores in SAQ-7 and RAND-12). Candidate 
predictor variables with p value ≤0.10 in univariable 
regression analysis were adjusted for in the multivariable 
linear regression models. The revascularisation variable 
was included in the multivariable model if p value was 
<0.15 because of its clinical importance. Collinearity 
between the predictor variables was inspected by using 
Spearman’s rank correlation, where a limit of correlation 
coefficient (rho) >0.4 was set. If predictor variables had 
an intercorrelation exceeding this value, the variable with 
the most significant correlation with the outcome vari-
able was selected. Goodness of fit was expressed as the 
adjusted R2.

As the UAP patients overall had lower scores compared 
with others, we performed a subgroup analysis. A series of 
trivariable regression models were undertaken in order 
to evaluate which factors could mediate the effect of 

quality of life in patients with UAP. Quality of life scores 
were assigned as the dependent variables, while UAP 
and potential mediators were assigned as the indepen-
dent variables. The effect of the potential mediator was 
defined significant if it changed the unstandardised coef-
ficient of the UAP diagnosis >±10%.

A two-tailed p value <0.05 was considered statistically 
significant throughout all analyses. The p value in tables 1 
and 2 represents comparison across all five groups, using 
Kruskal-Wallis test, χ2 test or Fisher’s exact test, as appli-
cable. Data analyses were performed using IBM SPSS soft-
ware, V.25 (IBM Corp) and R software V.1.2.5001.

RESULTS
Baseline characteristics
A total of 305 women and 469 men were included in the 
analytical population, with a median age of 66 (57-73) 
years. The prevalence of NSTEMI and UAP was 14.2% and 
17.1%, respectively, while non-coronary cardiac disease 
was 6.6%, non-cardiac disease was 6.3% and NCCP was 
55.6% (table 1).

Patients with NSTEMI and UAP were more likely to 
be male and older compared with patients with NCCP. 
A subset of risk factors (hypertension, hyperlipidaemia, 
family history of MI and previous smoking) and prior 
cardiovascular disease was more frequent in patients with 
UAP. Patients with NSTEMI underwent revascularisation 
more frequently (74.5%) compared with patients with 
UAP (40.6%). Demographic and clinical characteristics 
stratified by diagnosis are provided in table 1.

When comparing patients who responded to at least one 
questionnaire to patients who did not respond, we found 
no difference as regarding sex, but the response group 
was older (66 years vs 58 years, p<0.001), more likely to 
have hypertension, known hyperlipidaemia (p<0.001 for 
both) and prior and currently treated with PCI (p=0.036 
and p<0.001) (online supplemental table S1).

Differences in quality of life scores and symptom burden 
among diagnostic groups
Symptom and quality of life scores 3 months after 
discharge are summarised in table 2.

Patients with NSTEMI had the most favourable score in 
all domains except SAQ7-PL. Regarding angina frequency, 
patients with NSTEMI, non-cardiac disease and NCCP all 
had a median SAQ7-AF score of 100, whereas patients 
with UAP or non-coronary cardiac disease had median 
scores of 90 (p=0.003 across all patient groups). The 
latter two groups also had the lowest scores on quality 
of life (SAQ7-QL, p=0.009 across all patient groups), 
physical limitation (SAQ7-PL, p=0.001 across all patient 
groups) and summary SAQ7-score (p<0.001 across all 
patients groups). Three months after hospitalisation for 
chest pain, more patients with NSTEMI and non-cardiac 
disease were totally free of chest pain compared with 
remaining groups (figure 2). Patients with UAP had the 
highest prevalence of angina, with nearly 60% reporting 
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Table 1  Baseline characteristics stratified by diagnosis groups

Demographic and clinical 
characteristics (total=774) NSTEMI (n=110) UAP (n=133)

Non-coronary 
cardiac 
disease (n=51)

Non-cardiac 
disease (n=49) NCCP (n=431) P value

Age, median (25th–75th percentile) 67 (57–75) 68 (60–75) 70 (61–79) 70 (59–77) 63 (53–72) <0.001

Gender, female, n (%) 30 (27.3) 35 (26.7) 15 (29.4) 23 (46.9) 202 (46.7) <0.001

Risk factors, n (%)

 � Hypertension 49 (44.5) 75 (56.4) 21 (41.2) 23 (46.9) 183 (42.5) 0.119

 � Hyperlipidaemia 34 (30.9) 88 (66.2) 26 (51.0) 18 (36.7) 176 (40.9) <0.001

 � Diabetes mellitus 14 (12.7) 26 (19.5) 4 (7.8) 5 (10.2) 46 (10.6) 0.069

 � Insulin dependent 3 (2.7) 11 (8.4) 1 (2.0) 0 (0) 10 (2.3)

 � Obesity (BMI >30) 12 (22.2) 18 (24.3) 4 (16.7) 7 (29.2) 50 (22.1) 0.876

 � Family history (MI) 16 (14.5) 28 (21.1) 7 (13.7) 7 (14.3) 84 (19.5) 0.501

 � Unknown 12 (10.9) 11 (8.4) 5 (9.8) 2 (4.1) 36 (8.3) 0.707

 � Current smoker 25 (22.7) 20 (15.3) 7 (13.7) 9 (18.4) 74 (17.1) 0.539

 � Previous smoker 44 (40.0) 64 (47.3) 24 (47.1) 21 (42.9) 202 (47.1) 0.853

Medical history, n (%)

 � Prior myocardial infarction 20 (18.2) 39 (29.3) 10 (19.6) 7 (14.3) 71 (16.6) 0.019

 � Prior PCI 22 (20.0) 55 (41.4) 11 (21.6) 7 (14.3) 72 (16.9) <0.001

 � Prior CABG 9 (8.2) 26 (19.8) 2 (3.9) 5 (10.2) 16 (3.7) <0.001

 � Prior heart failure 4 (3.6) 3 (2.3) 6 (11.8) 0 (0) 13 (3.0) 0.033

 � Prior stroke 5 (4.5) 8 (6.1) 3 (5.9) 1 (2.0) 8 (1.8) 0.128

 � Peripheral vascular disease 3 (2.7) 9 (6.9) 0 (0) 0 (0) 5 (1.2) 0.006

 � Reduced renal function* 9 (10.7) 13 (17.8) 6 (16.2) 7 (19.4) 30 (11.3) 0.337

Vital parameters at admission, median (25th–75th percentile)

 � Systolic BP, mm Hg 149 (136–176) 148 (136–160) 140 (124–155) 139 (125–158) 145 (133–161) 0.016

 � Diastolic BP, mm Hg 85 (75–93) 84 (76–91) 88 (76–96) 80 (73–90) 83 (75–91) 0.619

 � Heart rate, bpm 74 (62–82) 70 (62–80) 94 (66–130) 72 (65–87) 69 (62–80) <0.001

 � BMI 26.4 (24.2–28.7) 26.1 (24.7–29.9) 27.2 (26.1–29.1) 27.3 (24.8–30.3) 26.7 (24.2–29.7) 0.879

Biomarkers, median (25th–75th percentile)

 � cTnT, ng/L 50.5 (22–160.5) 9.0 (6.0–18.0) 16.0 (9.0–23.0) 8.0 (4.0–13.0) 6.0 (3.0–10.0) <0.001

 � cTnI, ng/L 121.7 (26.2–462.8) 4.1 (2.6–9.4) 9.6 (4.2–24.4) 3.7 (1.8–8.3) 2.6 (1.5–4.8) <0.001

Investigations and intervention, n (%)

 � Coronary CT angiography 7 (6.4) 44 (33.1) 10 (19.6) 12 (24.5) 220 (51.0) <0.001

 � Coronary angiography 100 (90.9%) 102 (76.7%) 14 (27.5%) 8 (16.3%) 84 (19.5%) <0.001

 � PCI during hospitalisation 72 (65.5) 50 (37.6) 2 (3.9) 1 (2.0) 2 (0.7) <0.001

 � Revascularisation 82 (74.5) 54 (40.6) 3 (5.9) 1 (2.0) 6 (1.4) <0.001

Medications at admission, n (%)

 � Statins 34 (30.9) 87 (65.4) 25 (49.0) 18 (36.7) 174 (40.4) <0.001

 � Warfarin 2 (1.8) 10 (7.5) 5 (9.8) 2 (4.1) 19 (4.4) <0.001

 � ASA 38 (34.5) 79 (59.4) 20 (39.2) 12 (24.5) 129 (29.9) <0.001

 � Clopidogrel 5 (4.5) 15 (11.3) 2 (3.9) 1 (2.0) 16 (3.7) 0.021

 � Ticagrelor 3 (2.7) 10 (7.5) 2 (3.9) 0 (0.0) 11 (2.6) 0.063

 � ACEI 5 (4.5) 7 (5.3) 2 (3.9) 0 (0.0) 4 (0.9) 0.007

 � Beta blockers 11 (10.0) 5 (3.8) 8 (15.7) 0 (0.0) 3 (0.7) <0.001

 � Diuretics 18 (16.4) 34 (25.6) 13 (25.5) 8 (16.3) 78 (18.1) 0.212

*eGFR < 60 mL/min/1.73m2.
ACEI, ACE inhibitors; ASA, acetylsalicylic acid; BMI, body mass index; BP, blood pressure; CABG, coronary artery bypass grafting; cTnI, cardiac 
troponin I; cTnT, cardiac troponin T; eGFR, estimated glomerular filtration rate; NCCP, non-cardiac chest pain; NSTEMI, non-ST segment elevation 
myocardial infarction; PCI, percutaneous coronary intervention; UAP, unstable angina pectoris.
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either weekly or daily episodes (figure  2). Similarly, 
patients with NSTEMI had the largest proportion of indi-
viduals with absence of or minor dyspnoea (71%), while 
patients with UAP had the largest proportion (44%) who 
were hindered in their daily activities by pronounced 
dyspnoea (figure 3).

Regarding overall health status, both components of 
the RAND-12 were more favourable among patients with 
NSTEMI, with a score of 54 (41–60) and 54 (45–60) for 
the physical and mental domain (PSC-12 and MCS-12), 
respectively (table  2). Patients with non-cardiac disease 
had the lowest scores, 44 (45–57) for the PSC-12 and 
48 (39–57) for the MSC-12 component. However, these 
differences did not reach statistically significance.

Comparison between responders and the general population
The median values of the two components of RAND-12 
were compared with data from a normative population 
with the same age in order to investigate any differences 
in general health between this group and responders 
included in the analyses. The general population showed 
a higher median value for MCS-12 (58 vs 51, p<0.001) but 
not PCS-12 (52 vs 50, p=0.383) (see online supplemental 
table S2).

Effect of revascularisation
A total of 74.5% of NSTEMI and 40.6% of UAP patients 
were revascularised. NSTEMI patients who were revas-
cularised demonstrated better quality of life in three 

Table 2  Quality of life indices 3 months after discharge stratified by diagnosis group

Questionnaire, median (25th–75th 
percentile)

NSTEMI
n=110

UAP
n=133

Non-coronary 
cardiac disease
n=51

Non-cardiac 
disease
n=49

NCCP
n=431

P 
value

SAQ-7 n=110 n=133 n=51 n=49 n=431

Angina frequency (SAQ7-AF) 100 (80–100) 90 (60–100) 90 (80–100) 100 (80–100) 100 (80–100) 0.003

Quality of life (SAQ7-QL) 88 (50–100) 63 (38–100) 63 (38–100) 75 (50–100) 75 (50–100) 0.009

Physical limitation (SAQ7-PL) 92 (67–100) 75 (58–100) 75 (50–100) 83 (52–100) 100 (59–100) 0.001

Summary score (SAQ7) 88 (70–100) 75 (52–100) 75 (55–94) 83 (68–100) 84 (70–100) <0.001

RAND-12 n=42 n=77 n=21 n=22 n=215

PCS-12 median 54 (41–60) 46 (35–55) 50 (36–55) 44 (35–57) 52 (38–57) 0.079

MCS-12 median 54 (45–60) 50 (41–56) 48 (35–60) 48 (39–57) 51 (41–58) 0.455

NCCP, non-cardiac chest pain; NSTEMI, non-ST segment elevation myocardial infarction; SAQ-7, Seattle Angina Questionnaire 7; UAP, 
unstable angina pectoris.

Figure 2  Proportion of patients who reported angina (chest pain) freedom at 3 months, as assessed by SAQ7-AF. NCCP, 
non-cardiac chest pain; NSTEMI, non-ST elevation myocardial infarction; SAQ7-AF, Seattle Angina Questionnaire 7 angina 
frequency; UAP, unstable angina pectoris.
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domains: SAQ7-QL, SAQ7-PL and SAQ7-summary (all 
p<0.05) compared with those treated conservatively (non-
revascularised) (figure 4). Similar findings were observed 
in the UAP group; patients who were revascularised had 
significantly higher scores in all domains of the SAQ-7 
questionnaire (all p<0.05).

Predictors of quality of life and symptom burden
The results of the univariable regression analyses are 
provided in the online supplemental table S3. Adjusted 
multivariable analysis demonstrated that revascularisa-
tion and a diagnosis of UAP were the most prominent 
predictors of angina frequency (SAQ7-AF) (table 3).

Patients who underwent revascularisation were associ-
ated with higher quality of life (SAQ7-QL) 3 months after 
admission (β=0.10 (95% CI 0.02 to 0.17), p=0.012), while 
those diagnosed with UAP (β=−0.14 (95% CI −0.21 to 0.06), 
p<0.001), hypertension (β=−0.10 (95% CI −0.17 to 0.02], 
p=0.009) and current smoking (β=−0.10 (95% CI −0.18 
to 0.03), p=0.005) were associated with lower quality of 
life. Regarding physical limitation (SAQ7-PL), age, prior 
CABG, reduced renal function and current smoking were 
associated with a lower score (all p<0.05). Revascularisa-
tion (β=0.15 (95% CI 0.06 to 0.23), p=0.001), a diagnosis 
of UAP (β=−0.18 (95% CI −0.29 to 0.09], p<0.001)) or 
non-coronary cardiac disease (β=−0.11 (95% CI −0.19 to 
0.02), p=0.013) were significant in predicting a summary 
score of SAQ-7.

Regarding general health, we found hypertension, 
current smoking, increased BMI and a diagnosis of UAP 
to be associated with worse general health as measured by 
the PCS-12 domain of the RAND-12 instrument. A history 
of prior MI (β=−0.11 (95% CI −0.23 to 0.01), p=0.041) 

and current smoking (β=−0.13 (95% CI −0.23 to 0.03), 
p=0.015) were associated with worse mental health as 
measured by MCS-12.

Factors mediating the effect of an UAP diagnosis on quality of 
life and symptom burden
The mediator analysis, presented in the online supple-
mental table S4, showed that revascularisation was the 
most dominant mediator of quality of life in patients with 
UAP as it managed to alter the unstandardised beta coeffi-
cient of the UAP variable more than the 10% threshold in 
all subdomains, both in the angina-related SAQ-7 instru-
ment and the generic RAND-12 instrument. Adding to 
that, prior PCI or CABG significantly mediated the effect 
of an UAP diagnosis on angina-related quality of life and 
physical limitation.

DISCUSSION
The current study has several important findings. First, 
NSTEMI patients report more favourable scores for 
angina frequency, dyspnoea and physical and mental 
quality of life compared with other patient groups 3 
months after hospitalisation for acute chest pain. UAP 
patients and patients with other cardiac diseases report 
the lowest scores. Even though the NCCP group was 
heterogeneous with the upper quartile reporting excel-
lent outcomes half of NCCP patients reported persisting 
chest pain and one in three reported pronounced 
dyspnoea. Second, patients who had been admitted for 
acute chest pain showed overall lower mental health 
indices compared with the general population. Third, the 
most important overall predictor for favourable scores 

Figure 3  Proportion of patients reporting dyspnoea at 3 months, assessed by Rose Dyspnea Scale. NCCP, non-cardiac chest 
pain; NSTEMI, non-ST elevation myocardial infarction; UAP, unstable angina pectoris.
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was revascularisation, while the most important predictor 
of unfavourable scores was a diagnosis of UAP. Finally, 
revascularisation appeared to mediate the unfavourable 
scores reported in the UAP group beneficially.

Large proportions of patients diagnosed with NCCP 
reported chest pain and dyspnoea 3 months after 
discharge. Compared with the NSTEMI population, we 
observed an overall higher symptom burden and lower 
quality of life in NCCP patients, in addition to the mental 
component score of RAND-12 being lower than commu-
nity norms.4 Other studies report that these patients 
experience a persistence of symptoms that may lead to 
overinvestigations if they are rehospitalised.26 27 Wielgosz 
and colleagues28 followed 821 patients with normal coro-
nary arteries over a period of 1 year, the majority of these 
patients continued to suffer from chest pain, despite the 
observation that NCCP possessed a good prognosis. The 

high symptom burden indicates that different supportive 
and multifaceted follow-up strategies should be investi-
gated in NCCP patients.

The UAP patients had among the worst outcomes. This 
could be related to a higher prevalence of risk factors, 
more comorbidities7 and treatment with revascularisation 
being less frequent than the NSTEMI group. One previous 
report by Rumsfeld et al also found that a discharge diag-
nosis of UAP was significantly associated with worse SF-36 
physical component score.17 Our study supplement the 
findings of Rumsfeld and colleagues by also including a 
disease-specific instrument (SAQ-7).

Revascularisation was an important predictor of quality 
of life in our data, for both NSTEMI and UAP patients. 
The effect on AMI have been observed earlier. The 
PREMIER study and TRIUMPH registry (similar PCI rate 
as us) reported angina at 30 days in 26.9% and 29.1% 

Figure 4  Boxplots of median values of four subdomain of the SAQ-7 questionnaire in revascularised and non-revascularised 
patients (with p values between the groups), both among NSTEMI and UAP patients. NSTEMI, non-ST elevation myocardial 
infarction; SAQ-7, Seattle Angina Questionnaire 7; UAP, unstable angina pectoris.
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of myocardial infarction patients, compared with 42.6% 
of NSTEMI patients in our data.29 30 Our study adds to 
previous research within this field by showing that revas-
cularisation was a strong predictor for higher SAQ7-AF 
score (angina freedom), SAQ7-QL and SAQ7-summary 
score also in patients with UAP and would clearly mediate 
the outcome of the scorings in this patient group. This 
is interesting given that the randomised CorMicA trial 
showed a favourable outcome in stable angina patients 
without significant coronary stenosis who were randomised 
to assessment of coronary flow reserves, microcirculation 
and vasoactive testing followed by targeted treatment,31 32 
as opposed to standard care. Given the lower revascular-
isation rate and higher symptom burden seen in UAP 
patients, such novel investigation and treatment proto-
cols are highly warranted and should be further investi-
gated in this group.31 32

Strengths and limitations
One of the key strengths in this study is that we include 
a large heterogeneous group of patients with chest pain, 
including both cardiac and non-cardiac causes, thereby 
collecting data from all relevant groups, except STEMI. 
Furthermore, we compare the generic quality of life 
data to available comparators from the general popu-
lation. Another strength is the use of comprehensive 
measurement by use of standardised disease-specific and 
generic health instruments.33 Generally, a disease-specific 
measure is more sensitive (in this case for cardiovascular 
outcomes), while a generic measure taps the patient’s 
overall health.34

Our study should be viewed in the light of several limita-
tions. First, there was a substantial proportion of missing data. 
These patients were younger and with overall less risk factors. 
This introduces a possible bias as different scores could have 
been reported if all patients had responded. However, we 
found similar physical capacity (PCS-12 score) in chest pain 
patients and the age-adjusted general population, strength-
ening the assumption that reduction in scores are due to 
disease-specific symptoms. Second, we did not register infor-
mation on ethnicity (the western Norwegian population is 
mainly Caucasian) or socioeconomic status, and accordingly, 
could not adjust for these possible confounders. Third, the 
characteristics of NSTEMI and UAP groups tend to differ in 
both clinical and demographic components; a logistic regres-
sion model was used to compensate for this, but we could 
not exclude non-recognised confounders to be present. 
Detailed angiographic data or non-invasive ischaemia inves-
tigations were not registered so the basis for different revas-
cularisations rates between NSTEMI and UAP patients could 
not be elucidated in detail. 9 10 Angiography was done on 
clinical indication, and patients were treated and received 
revascularisation in accordance with current guidelines. This 
means that patients received revascularisation if the oper-
ator identified a significant stenosis that was available for 
PCI (or CABG as applicable). A few patients (n=10) under-
went revascularisation due to identification of a coronary 
artery stenosis during angiography, but still were not given 

a final adjudicated diagnosis of acute coronary syndrome by 
the adjudicators who had all clinical information available 
including symptom development and results of investigations 
performed after PCI. This imposes uncertainty to our data 
analyses but is unlikely to impact the overall findings. Fourth, 
the disease-specific SAQ-7 instrument measures ‘angina’ but 
do not differentiate between chest pain of anginal aetiologies 
and NCCP that stem from the thorax cavity or psychogenic 
origins. Also, we did not measure follow-up data on inten-
sity of medications so this could not be attributed to angina 
episodes and symptom burden at 3 month investigation. 
Finally, we did not measure baseline scores for the quality of 
life questionnaires and thus lack the ability to attribute the 
direct effect of revascularisation in improving scores between 
hospitalisations and 3-month phase.

Conclusion
NSTEMI patients have favourable disease-specific symptom 
and quality of life outcomes 3 months after the event, while 
the opposite may be expected in UAP and to some extent 
also NCCP patients. Symptom burden in UAP patients is 
large and should not be neglected. Revascularisation was 
associated with better quality of life and less symptom burden 
in both NSTEMI and UAP patients. Future studies should 
investigate if treatment (revascularisation or medical) may 
be expanded in UAP patients and if improved outpatient 
follow-up is beneficial for NCCP patients.
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