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Background
The Norwegian Myocardial Infarction Registry collects patient-reported data on health-
related quality of life three months after discharge from the hospital. The aim of the
study is to compare health-related quality of life in patients who have experienced
myocardial infarction with a randomly selected reference population in Norway.

Material and method
Patients registered in the Norwegian Myocardial Infarction Registry in the period
2020–2023 and a reference population in Norway were sent a health-related quality of
life questionnaire covering five dimensions (EQ-5D-5L). Health-related quality of life
was measured using the EQ-5D-5L index, which ranges from 0 to 1, and EQ-VAS,
which is a visual analogue scale ranging from 0 to 100. Higher values indicate a higher
quality of life.

Results
Patients who had experienced myocardial infarction reported a lower average EQ-5D-
5L index (0.86 vs. 0.88; p < 0.001) and a lower average EQ-VAS score (69 vs. 80; p <
0.001) compared to the reference population. After myocardial infarction, women
reported a poorer quality of life than men (average EQ-5D-5L index 0.82 (women) vs.
0.87 (men); p < 0.001), and patients with non-ST-elevation myocardial infarction
(NSTEMI) had a lower index than patients with ST-elevation myocardial infarction
(STEMI) (0.85 vs. 0.88; p < 0.001).

Interpretation
Health-related quality of life was poorer in patients who had experienced myocardial
infarction compared to the general population in Norway. Following myocardial
infarction, women had a poorer health-related quality of life than men, and patients
who had experienced NSTEMI had a poorer health-related quality of life than those
who had experienced STEMI.

Main findings

Health-related quality of life, measured using the EQ-5D-5L questionnaire, was
statistically significantly poorer among patients who had experienced myocardial
infarction than in the general population in Norway (EQ-5D-5L index 0.86 vs. 0.88).

Following myocardial infarction, women had a statistically significantly poorer EQ-
5D-5L index than men (0.82 vs. 0.87).

Patients who had experienced NSTEMI had a statistically significantly poorer EQ-5D-
5L index than those who had experienced STEMI (0.85 vs. 0.88).
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Health outcomes following myocardial infarction are typically measured in terms of
mortality, risk of relapse and readmission. The patient perspective, in the form of
patient-reported health and quality of life, is also important when planning treatment
and care (1–3). Patients who have experienced myocardial infarction report poorer
health-related quality of life than an assumed healthy population, and a poor quality of
life is associated with higher mortality (1–3). Poorer self-reported health-related quality
of life is more common among women, older adults and frail adults, as well as those
with comorbidities in addition to coronary heart disease (4–7). Several studies have
shown that patient-reported data can complement traditional outcome measures in the
evaluation of treatment (5, 7, 8).

In Norway, no national studies on self-reported health-related quality of life after
myocardial infarction have previously been conducted. The Norwegian Myocardial
Infarction Registry is a national medical quality register that includes all patients
admitted to Norwegian hospitals with a diagnosis of acute myocardial infarction (ICD
10: I21–I22) (9). Both ST-elevation myocardial infarction (STEMI) and non-ST-
elevation myocardial infarction (NSTEMI) as identified on ECG are included.
Hospitals are required to report myocardial infarctions to the registry in accordance
with the Norwegian Cardiovascular Disease Registry Regulation (10). The coverage
rate, measured against the Norwegian Patient Registry, exceeds 90 %, and data quality
has been assessed as satisfactory (11–13). Since 2017, the registry has collected
patient-reported data three months after discharge from the hospital.

The aim of this article is to describe self-reported data on health-related quality of life
among patients with myocardial infarction in Norwegian hospitals in the period 2020–
2023 and to compare the results with a Norwegian reference population consisting of a
random sample of men and women from the general population.

Material and method

Patients registered in the Norwegian Myocardial Infarction Registry who are
discharged to their homes receive a questionnaire 3–4 months after discharge. Digitally
active patients receive the questionnaire via the Helsenorge, Digipost or e-Boks app,
while the remaining patients receive a paper version in the post (14). A reminder is sent
electronically 14 days after the questionnaire is sent, with a completion deadline 14
days after the reminder. Patients who have experienced more than one myocardial
infarction within a year only receive the questionnaire after the first one. In this study,
we included patients who experienced myocardial infarction in the period 2020–2023.

Measuring health-related quality of life
In the study, we used the generic health-related quality of life questionnaire EQ-5D-5L
developed by the EuroQol group (15, 16). The EQ-5D-5L can be used to compare
health-related quality of life in a patient population with a general population and with
other patient populations. The questionnaire consists of five dimensions/questions (5D)
covering mobility, self-care, usual activities, pain/discomfort and anxiety/depression
(15, 16).
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Each dimension has five response options, referred to as levels (5L), which are coded
with a numerical value from 1 (indicating no problems) to 5 (extreme problems)
(Appendix 1) (5). For the first three questions about mobility, self-care and usual
activities, the levels are: 1 = no problems, 2 = slight problems, 3 = moderate problems,
4 = severe problems and 5 = unable to perform usual activities. For the question on
pain/discomfort, the five levels range from 1 = no pain or discomfort to 5 = very severe
pain or discomfort. For the question on anxiety/depression, the levels range from 1 =
not anxious or depressed to 5 = extremely anxious or depressed.

The responses to the five questions form a five-digit number that provides a measure of
health status (e.g. '1 - 2–2 - 3–1'). The first digit represents mobility. The health status
is scored according to an EQ-5D-5L index value, where each digit in the five responses
is assigned a numerical value based on value assessments from a general population
sample (16). Current recommendations for scoring the EQ-5D-5L index were followed
(17, 18). A score of 1 indicates full health, meaning that the patient's response was 'no
problems' to all five questions, while a score of 0 indicates a health status equivalent to
death (16). In addition to the five questions, the EQ-5D-5L questionnaire includes a
visual analogue scale (EQ-VAS) where the patient rates their health status from 0 to
100, with 100 being the best score (16).

Reference population
The EQ-5D-5L responses from Norwegian myocardial infarction patients were
compared with responses from a Norwegian reference population. The reference
population consisted of a random sample of 12,790 men and women aged 18–97 years,
stratified by age and gender, selected from the National Population Register. In 2019,
they received the EQ-5D-5L questionnaire from the Norwegian Institute of Public
Health (19). A total of 3200 (25.0 %) patients returned the questionnaire, of whom
3047 answered all questions. The average age was 51 years (standard deviation 21
years) (20).

Results for patients who had experienced myocardial infarction were compared with
results from the Norwegian reference population, matched by age group (<50, 50–59,
60–69, 70–79 and > 79 years) and sex (19). Each myocardial infarction patient who
completed the questionnaire was matched with a randomly selected person from the
reference population of the same sex and within the same age group. Since the number
of myocardial infarction patients who completed the questionnaire (n = 19,930) was
higher than the reference population (n = 3047), one person from the reference
population could be matched with one or more myocardial infarction patients. The
proportion of women and men, as well as the age distribution across the various age
categories for the reference population, before and after matching with the patients, is
shown in Appendix 2.

Statistical analyses
Descriptive statistics are presented as mean values, standard deviations and
percentages. In the analyses of the five EQ-5D-5L dimensions, the five levels were
combined into two categories: respondents with no problems in the relevant dimension
(those who selected response option 1) and respondents who had problems (those who
selected response options 2–5). To compare the myocardial infarction patients with the
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age- and gender-matched Norwegian reference population, the Mantel-Haenszel chi-
square test was used. Paired t-tests were used to compare EQ-VAS scores and EQ-5D-
5L scores.

Logistic regression was used to examine whether there was variation between different
patient groups in the proportion experiencing problems in the various EQ-5D-5L
dimensions. Linear regression was used in the analysis of continuous variables. The
analyses were adjusted for age, sex and type of myocardial infarction (STEMI or
NSTEMI).

Ethics
The compilation and publication of anonymised statistics based on health data in the
registry is based on the Norwegian Health Register Act, section 19 (1), cf. the
Norwegian Cardiovascular Disease Registry Regulation, section 3 - 1, and does not
require prior approval from the Regional Committee for Medical and Health Research
Ethics.

Results

Of the 43,636 patients admitted to hospital with acute myocardial infarction in the
period 2020–2023, a total of 31,602 (72 %) were discharged home and were alive 30
days later, thus meeting the criteria to receive the questionnaire.

A total of 1179/31,602 (3.7 %) patients were not registered within the 90-day deadline
to receive the questionnaire. Of all the patients who met the criteria to receive the
questionnaire, 19,930/31,602 (63 %) completed it (Figure 1). Of these, 294
questionnaires were incomplete and were excluded from the analysis.
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Figure 1 A flowchart showing the number of patients discharged home and alive three months
after discharge, who were eligible to receive the questionnaire from the Norwegian Myocardial
Infarction Registry, the number of patients who received and completed the questionnaire, and
the number of completed questionnaires used in the analysis for the period 2020–2023.

Compared to patients who did not complete the questionnaire, those who did were
significantly younger and they included a significantly higher proportion of men.
Additionally, there were significantly fewer smokers and respondents with
comorbidities (Table 1).

Of the myocardial infarction patients, a total of 32.9 % reported that they had no
problems in any of the five EQ-5D-5L dimensions (response option 1), while 66.3 %
reported mild to moderate problems (response options 2 and 3) in at least one question,
and 10.9 % reported severe to extreme problems (response options 4 and 5) in at least
one question (Figure 2).
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Figure 2A Percentage of myocardial infarction patients who, 3–4 months after discharge home,
reported problems with mobility in the EQ-5D-5L questionnaire, based on responses from
19,636 patients and a Norwegian reference population matched for sex and age
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Figure 2B Percentage of myocardial infarction patients who, 3–4 months after discharge home,
reported problems with self-care in the EQ-5D-5L questionnaire
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Figure 2C Percentage of myocardial infarction patients who, 3–4 months after discharge home,
reported problems with usual activities in the EQ-5D-5L questionnaire
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Figure 2D Percentage of myocardial infarction patients who, 3–4 months after discharge home,
reported problems with pain/discomfort in the EQ-5D-5L questionnaire
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Figure 2E Percentage of myocardial infarction patients who, 3–4 months after discharge home,
reported problems with anxiety/depression in the EQ-5D-5L questionnaire.

Compared to the gender- and age-matched reference population, myocardial infarction
patients had significantly more problems (ranging from 'slight' to 'severe') with
mobility, usual activities and anxiety/depression, but fewer problems with
pain/discomfort (p < 0.001). There was no statistically significant difference in self-
care between the myocardial infarction patients and the reference population (Figure 2,
Table 2). Myocardial infarction patients had significantly lower EQ-5D-5L index scores
and EQ-VAS scores than the reference population (Table 2).

Patients with NSTEMI had significantly more problems (response categories 2–5) with
mobility, self-care, usual activities, pain/discomfort and anxiety/depression compared
to patients with STEMI. Patients with NSTEMI also had a significantly lower EQ-5D-
5L index and EQ-VAS scores than those with STEMI (Table 2).

Among myocardial infarction patients, more women than men reported problems
across all EQ-5D-5L dimensions, and women had a lower EQ-5D-5L index and EQ-
VAS score than men (Table 3). The gender gap was statistically significant for both
STEMI and NSTEMI patients after adjusting for age (results not shown).

Older patients with myocardial infarction had significantly more problems with
mobility and self-care and fewer problems with anxiety/depression. Problems with
usual activities and pain were most pronounced among the youngest and oldest patients
(Table 4).

 

Health-related quality of life after myocardial infarction | Tidsskrift for Den norske legeforening



Discussion

This study shows that patients who have experienced myocardial infarction have less
pain but more problems with usual activities, anxiety and depression, as well as poorer
general health compared to a Norwegian reference population consisting of a random
sample from the general population. Women who have experienced myocardial
infarction reported poorer health-related quality of life than men, and patients with
NSTEMI had a poorer quality of life than those with STEMI. Physical problems after
myocardial infarction increased with age, while the youngest patients reported more
anxiety and depression.

Studies in other countries have also shown that patients with myocardial infarction
have poorer health-related quality of life than the general population (1–3). However,
the patients in this study report, somewhat surprisingly, less general pain/discomfort
than the reference population. One possible explanation could be that myocardial
infarction, which is a life-threatening condition, alters patients' perception of
musculoskeletal pain due to changes in lifestyle and increased physical activity.
However, further research is needed in this area.

A higher proportion of the Norwegian reference population reports pain/discomfort
compared to reference populations in other countries (21, 22). The proportion of
patients with pain/discomfort after myocardial infarction varies between studies (17, 
18). Our results align with a registry study from England that includes patients one, six
and twelve months after myocardial infarction (17). However, we found that a higher
proportion of patients report problems than is found in studies of patients for whom
more time had elapsed since their myocardial infarction (18).

As shown in other studies, women report more problems than men after myocardial
infarction (1–7), and the difference is greater than in the general population in Norway
(19). The gender gap is statistically significant after adjusting for age and type of
myocardial infarction.

Age does not appear to have a linear association with health-related quality of life, and
the relationship between age and quality of life varies across the different EQ-5D-5L
dimensions (19). Our results show that younger patients report more problems with
anxiety and depression than older patients. This age difference seems to be greater than
in the general population (19). Similar findings have also been reported in other studies
(23). This should be noted when following up patients who have experienced
myocardial infarction.

Patients with NSTEMI reported poorer health-related quality of life than patients with
STEMI. One possible explanation could be that comorbidities are more common
among patients with NSTEMI than those with STEMI, and that such conditions impact
on quality of life (4, 5).

Over 66 % of patients who had experienced myocardial infarction reported problems in
at least one of the EQ-5D-5L dimensions. This is a higher proportion than in an
international study of myocardial infarction patients from 25 countries, which showed
that about half had at least one problem (9). There was also a lower proportion of
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problems per dimension than in our study (6). The difference may be due to the
international study using the somewhat less sensitive EQ-5D-3L version, which only
has three response options (no problems, some problems or extreme problems) (16).

The strength of our study is that a large proportion of myocardial infarction patients
from throughout Norway responded to the questionnaire. By matching for age and sex,
we were able to compare health-related quality of life in myocardial infarction patients
with a reference population consisting of a random sample from the Norwegian
population. One of the weaknesses of the study is the low response rate among those
defined as the reference population (19). Another weakness is that patients who
responded to the questionnaire differ from those who did not respond.

Conclusion
Patients who had experienced myocardial infarction reported poorer health-related
quality of life than the general population in Norway but had less pain and discomfort.
Women who had experienced myocardial infarction had poorer health-related quality of
life than men who had experienced the same. Older myocardial infarction patients had
more problems than younger patients. The exception was anxiety and depression,
where younger patients reported more problems than older patients. Patients with
NSTEMI had more problems than those with STEMI.

The article has been peer-reviewed.
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