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heart failure, valvular disease or arrhythmias). Patients were recruited 
from two Swedish hospitals, one university hospital and one county 
hospital. The patients were consecutively recruited from the coronary 
angiography waiting list for both hospitals during the period 2010-
2013. 

Procedure
Patients were included at admission, prior to coronary angiography. 

Written informed consent was required for participation. Patient data 
was obtained from medical records (co-morbidities) and a questionnaire.  
The questionnaire included questions about background characteristics 
such as educational level, smoking status and prior or current diseases. 
Patients were also asked to specify the duration of their symptoms 
(i.e. <1 month, 1-5 months, 6-11 months and >12 months). Chest 
pain was classified according to the Canadian Cardiovascular Society 
(CCS) criteria and also as typical, atypical and non-anginal chest pain 
as classified in the European Society of Cardiology guidelines for stable 
angina [13].

The primary discharge diagnosis was obtained from the patient’s 
discharge summary and sub-classified into CAD, all I-20 international 
classification of disease [ICD] codes, and no CAD (all other diagnoses). 
At follow-up, six months after discharge, a telephone interview was 
conducted by research nurses. The patients were asked questions about 
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Introduction
Chest pain is a common reason for seeking medical evaluation. 

In Sweden approximately 3000 men and women undergo coronary 
angiography each year due to unclear chest pain [1]. Diagnostic work-
up prior to coronary angiography often takes several months, and some 
patients are put on sick-leave [2]. Patients with unclear chest pain are 
known to have higher levels of anxiety in comparison to those with a 
determined cause of chest pain [3]. It is also known that both anxiety 
and depression increases the risk of cardiovascular morbidity and 
mortality [4-6], while decreasing quality of life (QoL) [7,8].

Patients living with unclear chest pain [9], as well as myocardial 
infarction (MI) patients, report lower QoL than the general population 
[10]. However, for both MI patients [11] and those receiving 
percutaneous coronary intervention (PCI) QoL improves over time 
[12]. Whether there is a similar trend for patients with unclear chest 
pain is less well known. The purpose of this study was to compare 
QoL in patients with unclear chest pain before and six months after 
coronary angiography. 

Methods
Design

This was a quantitative study with a descriptive and comparative 
design.

Study population

Patients with unclear stable chest pain referred for first-time 
elective coronary angiography were included (N=150). All patients 
were referred for this investigation due to a high suspicion of angina 
and a non-invasive test suggestive of CAD. The definition of CAD in 
our study was significant atheromatous at coronary angiography. None 
of the patients had any previous diagnosis of heart disease (i.e. MI, 
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Abstract
Background: Patients with unclear chest pain experience more anxiety compared to those 

receiving a clear diagnosis, and they also report lower quality of life (QoL) than a general population. 
The aim was to investigate if there were differences in QoL before coronary angiography compared to six months 
later. 

Methods: This was a quantitative study using the questionnaire EQ-5D. The study population consisted of 
patients (N=150) with unclear chest pain, referred for elective coronary angiography. They were asked to complete 
a questionnaire the day before coronary angiography and six months later.

Results: Significant improvements were seen regarding usual activities, pain/discomfort and total health status 
on the day before coronary angiography compared to at six months follow up. 

Conclusions: Patients with unclear chest pain seem to estimate their total health status before coronary 
angiography worse than both the general population and myocardial infarction patients. Those with coronary artery 
disease CAD rated better total health status in comparison to those with a final diagnosis of no CAD. However, six 
months later significant improvements were seen.
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angina and 16% non-anginal chest pain. More than half of the patients 
(59%) had a symptom duration of more than six months.

Discharge diagnosis

The most frequent discharge diagnosis was angina pectoris, I.20 
(61%), and unclear chest pain, R07.4 (33%). 

Total health status (EQ-VAS)

At six month follow-up, the study population had an improved 
median EQ-VAS compared to before coronary angiography (75 vs. 
70, respectively, p=0.001). Women assessed their total health status 
at admission as worse than men, a significant difference (p=0.05), but 
six months later the difference was no longer significant (p=0.67). No 
differences were found in the typicality of symptoms with respect to 
EQ-VAS (p=0.50). Patients with a final diagnosis of CAD rated their 
total health status at admission (EQ-VAS 82) as better than patients 
with no CAD did (EQ-VAS 66, p=0.03); however, at six month follow-
up no significant difference was observed (EQ-VAS 68 vs 66, p=0.76) 
(Figure 1).

EQ-index

EQ-index comparisons at admission and at six month follow-up 
are presented in Table 2. At admission, 79% of the patients had no 
problems with mobility, no patients had problems with self-care, and 

symptoms, further diagnosis, number of follow-up visits at medical 
facilities, sick leave, rehospitalizations, medications and EuroQol 5 
dimensions (EQ-5D) questionnaire [14]. 

All patients with CAD, at coronary angiography, received at 
discharge guideline recommended medical treatment (i.e statins, 
platelet inhibitors, nitroglycerin, blood pressure lowering treatment) 
unless contraindicated.  

Quality of life questionnaire

QoL was assessed using the questionnaire EQ-5D. The questionnaire 
was developed by the EuroQol group [14] to measure health outcomes 
and includes five dimensions: mobility, self-care, usual activities, pain/
discomfort and anxiety/depression. For each of the five dimensions, 
there are three levels of answers: no problems, some problems, extreme 
problems.

In relation to the dimension Anxiety/depression, patients were 
instructed to assess their level of anxiety with regard to regular daily life 
and not specifically relating to the coronary angiography procedure.

For assessing the patient’s total health status, the questionnaire also 
includes a vertical scale (EQ-VAS), with the end-points best imaginable 
health state and worst imaginable health state. The patients marked the 
number on the scale that best agreed with their perceived overall health 
status.

Statistics

All statistical analysis was performed using the Statistical Package 
for the Social Sciences (SPSS) Version 21. The results were presented as 
numbers and percentages, median and mean values, i.e. for Background 
characteristics. For tests of differences between groups, we used the Chi 
square test for categorical variables (including the EQ-index variables) 
and the Mann-Whitney U for the VAS-scale. The Sign test was used to 
examine differences between baseline (before coronary angiography) 
and 6-month follow up regarding to the EQ-index variables. No index 
tariff system was used regarding the EQ-index.

The Wilcoxon test was used for paired comparisons of the VAS-
scale between baseline and 6-month follow up. A p-value of 0.05 or 
less was considered significant. There were no missing data in patient 
characteristics except for one patient regarding smoking status. 
Fourteen patients were lost to follow-up at six months. 

The study protocol conforms to the Declaration of Helsinki and 
was approved by the Regional Medical Ethics Committee in Uppsala, 
Sweden.

Results
Background characteristics

In total, 150 patients with unclear chest pain were included in the 
study, whereof 66% men and 34% women. The median age for the total 
population was 64 years (women=63, men=64). Fifty-seven percent 
of the patients had an education level of more than nine years, 8% 
were current smokers, 41% ex-smokers and 49% had never smoked. 
Sixty-five percent of the patients had hypertension, 13% diabetes, 
59% hyperlipidemia and 11% had a previous diagnosis of depression. 
Baseline characteristics for the population according to the diagnosis of 
CAD (n=92) or no CAD (n=58) are given in Table 1.

Symptoms 

There were 51% of the patients with typical angina, 33% atypical 

Characteristics Total population 
N=150

CAD
N=92

No CAD
N=58 P-value

Age, median (range) 64 (45-83) 65 (45-83) 62 (47-83) 0.21
Gender (Women) % 34 43 57 0.001

Education >9 years % 57 65 35 0.53
Hypertension % 65 67 33 0.05

Diabetes % 13 7 3 0.39
Hyperlipidemia % 59 59 41 0.59

Prior depression % 11 5 5 0.32

Chi Square test: P-value <0.05 indicates statistical significance.

Table 1: Background characteristics according to CAD/No CAD.

Figure 1: EQ-VAS by diagnosis, before coronary angiography and at 6-months 
follow up.
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72% perceived they had no problems with usual activities. 22% had no 
pain/discomfort, and 65% perceived no anxiety/depression.

No differences were found with regard to gender and EQ-index, 
nor were differences found between CAD patients and no CAD 
patients (Tables 3A and 3B). 

At six month follow-up, significant improvements were noted 
for the dimensions usual activities (p=0.003) and pain/discomfort 
(p<0.001) in the total population.

Discussion
The main findings from our study were the improvement over six 

months in total health status, usual activities and pain/discomfort in 
the total population. These results may reflect the benefits of coronary 
revascularization.

The total health status at admission in patients who received a 
diagnosis of no CAD was worse than for those who received a CAD 
diagnosis. Patients experiencing chest pain with no CAD diagnosis 
may be more anxious for a longer period of time and these feelings of 
anxiety may influence their daily life [15] and also QoL [16] negatively, 
emphasizing the importance of patients receiving a clear diagnosis. The 
group of patients with no CAD is at risk for re-hospitalization due to an 
unclear diagnosis to refer and relate to [16]. 

The majority of patients in our study population had a symptom 
duration of more than six months. This finding highlights the need for 
more expeditious medical evaluation of these patients. 

Total health status (EQ-VAS) 

When comparing the total health status of our study populations 
to that of the general population [17] or patients with confirmed CAD 
[18], VAS was lower. This result concurs with previous investigations 
showing that both physical and mental health were lower in a group of 
patients waiting for coronary angiograph [19]. However, at six month 
follow-up VAS ratings were improved, but still lower than those 
perceived by the general population and CAD patients.  

In patients with unclear chest pain, the low EQ-VAS at admission 
might reflect anxiety regarding the underlying cause of the chest pain 
symptoms. However, patient education provided by a specialist nurse 
is shown to decrease anxiety during the waiting time before coronary 
angiography [20].

EQ-index 

The majority of the patients reported few problems with mobility, 
self-care, usual activities or anxiety/depression, at admission and six 
months later. This may be explained by the relatively low age of our 
population and exclusion criteria (i.e. no previous heart disease). 

Anxiety/depression was one of the dimensions with the least 
improvement at six months follow-up. At inclusion, 11% of patients 
reported previous bouts of depression. Although this may factor 
explain our finding, previous studies support the finding that patients 
with unclear chest pain have more symptoms of depression and 
anxiety compared to the general population. Although CAD has been 
excluded, anxiety may persist in these patients due to a continued lack 
of knowledge as to the actual cause of symptoms. 

Method discussion

The EQ-5D questionnaire is rapid and easily understood, and has 
been validated and found to be reliable for various diseases. However, 
it is not disease-specific and is not sensitive enough to measure the five 
dimensions in detail.

Although the questionnaire was completed prior to coronary 
angiography, we are not able to assess the extent to which patients’ 
possible anxiety regarding the investigation might affect their level 
of perceived anxiety/depression. We must also keep in mind that all 
patients may not have had problems on the day they completed the 
questionnaire, but may usually have problems in their daily life. EQ-
index and EQ-VAS are not completely comparable since EQ-index 
was developed to reflect health status based on the general population, 
whereas EQ-VAS is a self-assessment of the subject’s individual state 
of health. This might explain some differences in the findings between 
EQ-index and EQ-VAS. Another limitation of the study was a lack of 
data on patients not included in the study. 

Conclusions
Patients with unclear chest pain seem to rate their total health 

status as worse than both the general population and MI patients 
before coronary angiography. However, a significant improvement was 
seen over the six months of follow-up. Patients diagnosed with no CAD 
rated their overall health status as worse than did patients diagnosed 
with CAD. Treatment for CAD was a factor improving QoL in these 
patients.

Usual activities and pain/discomfort were significantly improved 
during the follow-up period, whereas no significant improvement was 
seen for anxiety/depression. 

EQ-index No problems 
CAD/No CAD

Some 
problems

CAD/No CAD

Extreme 
problems

CAD/No CAD
P-value

Mobility % 65/34 45/55 0/0 0.04
Self-care % 61/39 0/0 0/0 -

Usual activities % 63/37 57/43 0/0 0.51
Pain/discomfort % 68/32 60/40 40/60 0.43

Anxiety/depression % 65/35 55/45 40/60 0.31

Table 3A: EQ-index before coronary angiography, CAD (N=92) vs No CAD (N=58).     

Variable
No problems        
Admission/6 

month

Some 
problems 

Admission/6 
month

Extreme 
problems 

Admission/6 
month

P-value

Mobility % 79/79 21/11 0/0 0.12
Self-care % 100/89 1/2 0/0 0.50

Usual activities % 72/78 28/10 0/2 0.002 
Pain/discomfort % 27/48 70/37 3/5 <0.001 

Anxiety/depression % 65/63 31/24 3/3 0.45 

Sign test: P-value <0.05 indicates statistical significance.

Table 2: EQ-index before coronary angiography (N=150) vs at six month follow-up 
(N=136).

EQ-index No problems 
CAD/No CAD

Some 
problems

CAD/No CAD

Extreme 
problems

CAD/No CAD
P-value

 Mobility % 61/39 53/47 0/0 0.51
 Self-care % 61/39 0/100 0/0 0.08

 Usual activities % 59/41 67/33 67/33 0.84
 Pain/discomfort % 68/32 54/46 37/63 0.10

 Anxiety/depression % 61/39 53/47 100/0 0.10

Chi Square test: P-value <0.05 indicates statistical significance.

Table 3B: EQ-index six months after coronary angiography, CAD (N=82) vs No 
CAD (N=54).
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Larger studies are needed to confirm these findings as well as the 
health-economic consequences associated with worse quality of life in 
this large patient group.

Implications for practice

In patients with chest pain suggestive of CAD, QoL is affected, 
especially in patients in whom CAD is excluded at coronary angiography. 
This group of patients needs further attention after discharge, perhaps 
by way of counselling and medical follow-up.  Patients with significant 
stenosis were revascularized when indicated. 

To check the patients Qol status, a short questionnaire containing 
QoL-questions would be helpful to use at the referral time.

Patients with unclear chest pain must have a more rapid path to 
coronary angiography. To decrease the time to coronary angiography, 
it is important to take a strict anamnesis for estimating the severity of 
symptoms. Both doctors and nurses have to provide clear information 
to patients and relatives about symptom origins, how to act with regard 
to symptoms, and diagnosis. This would help the patient to seek medical 
attention earlier, but the medical care system must also act faster.
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