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A BSTRACT
Background: Physical activity is recognized as being important in reducing mortality after an acute myocardial infarction. The
study aimed to describe younger and older women’s leisure time physical activity after an acute myocardial infarction, their
motivations and barriers for engaging in physical activity and to assess aspects associated with referral and attendance in cardiac
rehabilitation programmes.
Methods: Women diagnosed with an acute myocardial infarction were consecutively recruited and answered a questionnaire 2-3
months after hospital discharge.
Results: The majority of the respondents (86%) were physically active after their acute myocardial infarction and 34% were
physically active ≥ 4 days a week for ≥ 30 minutes. Respondents ≥ 66 years were less likely than respondents < 66 years to
report moderate physical activity (39% vs. 58%, p = .03) and more likely to report low physical activity (27% vs. 8%, p < .01).
No differences were found between these age groups reporting high physical activity (34% vs. 34%). Respondents ≥ 66 years
were also less likely than younger respondents to maintain or increase their physical activity after the acute event (59% vs. 76%, p
< .01), to be informed about the significance of physical activity while in hospital (61% vs. 80%, p = .01), to be referred to a
cardiac rehabilitation programme (49% vs. 75%, p ≤ .01) and to attend such a programme (30% vs. 65%, p < .01).
Conclusions: Women’s age was associated with physical activity as well as their possibilities regarding cardiac rehabilitation
after an acute myocardial infarction.
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1. I NTRODUCTION
Women who have recovered from an acute myocardial infarction (AMI) are at high risk for new cardiac events and
premature death, and within six months the mortality rate is
approximately 12%.[1] There has been a decline in coronary
mortality since the 1980’s, with approximately 50% being
attributed to a reduction in major risk factors, while the other
half to treatment.[2] Physical activity is recognized as being
important in reducing mortality after an AMI, and sedentary
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lifestyle during leisure time has been reported to be independent predictive of all-cause and cardiovascular mortality.[3–5]
After an acute event patients need support to maintain or improve functional capacity and to adopt a healthy lifestyle.[3]
International guidelines recommend a minimum of 30 minutes physical activity of moderate intensity, such as brisk
walking, on most days of the week, or at least three to four
times per week.[3, 6] In a large cohort study women with
coronary disease who exercised for more than half an hour a
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day had a nearly 50% lower mortality than those who were
inactive.[4] It has been debated whether an extreme level of
physical activity is recommended, and concerning this aspect a large prospective study reported increased mortality in
patients with daily strenuous physical activity.[7] Apart from
its influence on mortality, physical activity might improve
physical capacity, cardio respiratory fitness and a perception of well-being, even in elderly patients.[1] Moreover, it
could reduce the anxiety associated with a life-threatening
illness, in addition to improving self-confidence.[1, 8] Information about physical activity is usually provided by health
personnel before hospital discharge, and further counseling
and exercise training is an important part of cardiac rehabilitation (CR) programmes.[9] The application of CR to
elderly patients has gained an increasing acceptance, and
its benefits and safety have been documented.[10] In spite
of this fact, CR is vastly underutilized in the elderly, and
particularly in women.[3, 11, 12] A fear that physical training
may not be safe, other than for patients at low risk, has led
to many patients being excluded from CR programmes, even
though the risk of a cardiovascular event is considered low
after both high-intensity- and moderate-intensity exercise in
a CR setting.[9, 13] No generalizable recommendations can
be made regarding the time for the resumption of daily activities, and decisions should be individualized, and based on
left ventricular function, completeness of revascularization
and rhythm control.[1] It has been well documented that the
positive physiological and clinical effects of exercise can
only be maintained if physical activity is performed throughout one’s entire life,[14] and maintaining regular moderate
physical activity is an important aim of secondary prevention.[3] Knowledge about women’s leisure time physical
activity after an AMI is limited.
The aims of the study were to describe younger and older
women’s physical activity after an AMI, their motivations
and barriers for engaging in physical activity and to assess
aspects associated with referral and attendance in CR programmes.

2. M ETHODS
2.1 Design
A cross-sectional study was conducted over a 15-months
period in 2012 and 2013. All women diagnosed with acute
myocardial infarction, ST-segment elevation (STEMI) and
non ST-segment elevation (NSTEMI), and discharged from
the coronary care units in two Norwegian hospitals were
invited to participate. The diagnosis of AMI was based on
the definition according to European Society of Cardiology
guidelines.[1]
Published by Sciedu Press
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2.2 Data collection and participants
Eligible patients were consecutively registered by a research
assistant at each hospital, and an invitation to participate
and a written consent form were distributed 2-3 months after hospital discharge. Potential participants were informed
that they could withdraw at any time and no incentive for
participation was provided. When agreeing to participate, a
questionnaire was distributed to the respondents. Included
in the study were 142 respondents. Furthermore, the study
conformed to the principles outlined in the Declaration of
Helsinki and was approved by the Regional Ethics Committee for Medical Research in Norway.
2.3 Measures
The self-reported questionnaire was developed for this study
and included information provided by health professionals
while in hospital, physical activity level, motivations and barriers to physical activity, aspects associated with referral to
and attendance in CR programmes and socio-demographics.
Regarding information while in hospital they were asked
whether a nurse or a physician had informed them about the
significance of physical activity, or whether they had received
a written pamphlet concerning this information. Concerning
their motivations for being physical active, the respondents
were requested to consider the following seven statements:
“My physician told me to”, “I do it for my own health”, ”it
makes me happy”, “it is a great way of being with others”,
“I see myself as an active person”, “it gives me a sense of
achieving something” and “it is essential for my wellbeing”.
Response options concerning these statements were “totally
agree”, “partially agree”, “partially disagree” and “totally
disagree”. In a reliability test the internal consistency of
these statements in the current study showed a Chronbach’s
Alpha of 0.79. Further, they were requested to assess whether
their current physical activity were “maintained”, “increased”
or “reduced”, compared to the time before the AMI. Respondents who reported reduced physical activity after the
AMI were additionally presented 15 statements concerning
barriers associated with this reduction. These statements
included five barriers concerning their health, five barriers
concerning their attitudes toward physical activity and five
barriers concerning their access to activity centres. They
were requested to consider these statements given the response options “very important”, “quite important” and “not
important”. In a reliability test the internal consistency of the
statements concerning this item in the current study showed
a Chronbach’s Alpha of 0.74. Further, they were requested
to assess whether their physical activity after the AMI was
“similar”, “higher” or “lower” compared to other women of
the same age. These four preceding items about physical activity have been used in a well-established Norwegian health
77
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survey,[15] and the remaining eight items were developed by
the researchers for this study. They were asked to specify
in what way they were physical active, and further to state
whether they performed this activity for ≥ 30 minutes or < 30
minutes. To measure how often they were physically active
for ≥ 30 minutes, they were given seven response options
between “< once a month” and “daily”, as used in a population study measuring physical activity among adults.[16]
They were informed that this activity did not include house
work. High physical activity was defined as ≥ 30 minutes
activity ≥ 4 days a week, medium physical activity as ≥
30 minutes activity 1-3 days a week and low activity as ≥
30 minutes ≤ three days a month. Further the respondents
were requested to state whether they had been referred to a
CR programme, and additionally, whether they had attended
such a programme. Moreover, the respondents who had not
attended any programme were asked about their reasons for
non-attendance. The following six alternatives concerning
non-attendance were presented; “transportation problems”,
“the programme did not fit me”, “not being referred”, “health
problems”, “family obligations” and “time is not enough”,
allowing additional alternatives. The selected alternatives
were based on previous research.[14] Socio-demographics
included age, marital status, education level and residence
(rural or urban). Moreover, to test the user-friendliness and
face validity regarding the questionnaire, a pilot study was
conducted in 12 women (with no AMI diagnose) between
the ages of 60 and 90 years. As these women assessed the
questions to be clear and easy to understand, no changes
were made in the questionnaire.
2.4 Statistical analyses
The analyses were conducted with SPSS for Windows version 20[17] and two-tailed chi square tests were used to compare patient characteristics. Logistic regression analyses
were performed to analyze the relationship between multiple independent variables and a categorical dependent variable. In these regression analyses the age variable was dichotomized into “< 66 years” and “≥66 years”, and education level was dichotomized into high (≥ high school) and
low (primary school). Regression analyses were performed
to assess how the respondents’ age and education (independent variables) were associated with the following dependent
variables: whether they had received information while in
the hospital, levels of physical activity (high, medium and
low), whether they had been referred to any CR program and
whether they had attended any CR program. In these analyses adjustments were made for whether they had a rural or an
urban residence in addition to their marital status. Logistic
regression analyses were also performed to assess how age
was associated with whether they had increased/maintained
78
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or decreased their physical activity after the AMI, adjusted
for education level, marital status, residence and level of
physical activity. The results were expressed as an Odds
Ratio (OR) and a 95% Confidence Interval (CI). Lastly, p
values < .05 or a 95% CI that excluded the null value were
considered statistically significant.

3. R ESULTS
3.1 Characteristics of study objects
The respondents’ mean (SD) age was 66.3 (11.62), median
age 65 years, the 25% percentile 58 years and the 75% percentile 75.25 years. The majority were married or cohabiting,
and had a low education level (see Table 1).
Table 1. Socio demographic characteristics among women
after an AMI
Characteristics
n = 142 (%)
Age
<55 years
56-65 years
66-75 years
> 75 years
Married/cohabiting
Education
primary school
high school
university/college
Residence
urban
rural

22 (15)
49 (35)
36 (25)
35 (25)
86 (61)
83 (59)
26 (18)
33 (23)
68 (48)
74 (52)

3.2 Information while in hospital
More than two-thirds of the respondents (70%) were informed about the importance of physical activity while in the
hospital, and regression analyses showed that respondents 66
years and older were significantly less likely than younger
respondents to report being informed (see Table 2). When
performing analyses based on four age groups, information
received by the youngest age group (< 55 years) was 87%
compared to 54% (p = .04) among the oldest age group (> 75
years). There were no differences regarding education level.
3.3 Physical activity
A majority of the respondents (86%) reported that they were
physically active after their AMI, and that their predominant activity was walking (80%). Respondents 75 years and
younger were more likely than respondents older than 75
years to report walking (85% vs. 67%, p = .01). The three
most commonly reported motives for being physically active
and graded as “very/ quite important” were: “I do it for my
health” (75%), “It makes me happy” (68%) and “It is essenISSN 1925-4040
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tial for my wellbeing” (64%). The majority of the respondents (68%) reported that they had increased or maintained
their physical activity level after the AMI, and most likely
among respondents younger than 66 years (76% vs. 59%, p
< .01). In a regression analysis respondents < 66 years was
more than four times more likely than older respondents (≥
66 years) to maintain or increase their physical activity after
the AMI (OR. 4.50, CI. 1.79-11.35). Among respondents ≥
65 years 41% reported that they had reduced their physical
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activity level after the AMI, compared to 24% among respondents < 65 years (p = .03). Among these respondents (n =
49), the four most commonly reported barriers to physical
activity were “having health problems” (45%), “I need more
rest” (37%), “have no companion” (20%) and “ no suitable
activity options”(18%), all graded as “very important” barriers. When the respondents were asked to compare their own
activity to other women of the same age, 59% assessed their
physical activity as similar as or higher than other women.

Table 2. Information received by women with an AMI while in hospital, referral and attendance in CR programs and
differences between two age groups. Odds ratio(OR) and 95% Confidence Interval (CI)

Information in hospital
Referral to a CR program
Attending a CR program

< 66 years

≥ 66 years

n = 71 (%)

n = 71 (%)

57 (80)
53 (75)
46 (65)

43 (61)
34 (49)
21 (30)

OR (CI)
0.34 (0.16-0.74)
0.26 (0.12-0.56)
0.22 (0.10-0.48)

Note. Logistic regression analyses adjusted for education, marital status, residence and physical activity level.

High physical activity (≥ 30 minutes ≥ 4 days a week)
was reported by 34% of the respondents, medium physical
activity (≥ 30 minutes 1-3 days a week) by 49% and low
activity (≥ 30 minutes ≤ 3 days a month) by 18% (see Table
3). Respondents with high education were five times more
likely than those with a lower education level to report high
physical activity (77% vs. 51%, OR.5.15, CI. 1.83-14.47).
Respondents < 66 years were significantly more likely to
report medium physical activity than older respondents (≥66
years), however, no significant difference was found in reported high physical activity. Respondents < 66 years were

also significantly less likely than older respondents to report
low activity (see Table 4).
Table 3. Frequency of physical activity for ≥30 minutes
among women after an AMI
n = 142 (%)
< once a month
1-3 days a month
Once a week
2-3 days a week
4-6 days a week
Daily

23 (16)
2 (1)
11 (8)
58 (41)
26 (18)
22 (16)

Table 4. Physical activity among women after an acute MI and differences between two age groups. Odds Ratio (OR) and
95% Confidence Interval (CI)

High physical activity
Medium physical activity
Low activity

< 66 years

≥ 66 years

n = 71 (%)

n = 71 (%)

24 (34)
41 (58)
6 (8)

24 (34)
28 (39)
19 (27)

OR(CI)
0.99 (0.96-1.03)
0.95 (0.92.0.98)
3.36 (1.23-9.20)

Note. logistic regression adjusted for education, residence and marital status

3.4 Referral to and attendance in CR programmes
Almost two-thirds (62%) of the respondents had been referred to at least one CR programme, and 47% reported that
they had attended such a programme. Respondents who were
66 years and older were significantly less likely than younger
respondents to be referred to a CR programme as well as
to attend a CR programme (see Table 2). When analyzing
attendance among those who had been referred to CR (n =
Published by Sciedu Press

88) age differences were also statistically significant, as 85%
of the respondents 66 years and younger and 60% of the respondents 66 years and older had attended a CR programme
(p < .01). Among non- attendees, the most commonly reported reasons for no-attendance were “not being referred to
a CR programme” (55%), “transportation problem” (17%),
“the programme did not fit me” (13%) and “health problems”
(12%). Among respondents reporting transportation prob79
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lems as a reason of non-attendance a significant aspect was
residence, as 83% (vs. 17%, p < .01) of respondents with
transportation problems reported a rural residence.

4. D ISCUSSION
Women 66 years and older were less likely than younger
women to be informed about the significance of physical activity, to increase or maintain their level of physical activity
after the acute MI and to be referred and to attend CR programmes. Information about the benefit of physical activity
before hospital discharge is an important part of reducing risk
factors after an AMI,[3, 5] to the old as well as to the young.
Our results indicate that it might be necessary to give increasing priority to women 65 years and older. One-third of the
women reported ≥ 30 minutes physical activity level for ≥
4 days, which is higher than reported in a large Norwegian
population study.[4] When comparing medium activity our
results were almost similar to this study (40%), while other
studies also reported a lower level of physical activity among
women.[18, 19] The higher level of physical activity in our
study might be due to the increasing focus on the significance
of physical activity over the past decade, thus resulting in a
higher level than in previous studies. Additionally, our findings that high physical activity was not significantly lower
in older than younger women might be unexpected, but have
also been indicated in another study.[20] As recommended in
the guidelines,[6] the majority of the respondents rated walking as the most usual physical activity, though this was less
likely among older women. Since older persons consume
more metabolic energy than younger persons when walking
it is a recommended type of physical activity that should
be included in rehabilitation plans.[21] That almost half the
respondents 65 years and older had reduces their physical
activity after the AMI indicates that they were not aware of
the significance of physical activity, and that they might think
that this activity might be dangerous. Many adults, and particularly older women, lack ingrained exercise behaviour as a
part of routine self-care.[22] That two of the barriers to physical active after the AMI was lack of suitable activity options
in addition to lack of an activity companion indicate that
these women need more support and information. That even
small increases in functional capacity decrease mortality and
morbidity might be valuable knowledge to these women.[22]
Our findings about referral to CR programmes are somewhat
higher than the EuroAspire study (45%) including patients
from 22 countries, and with significant differences between
the countries.[23] Two US studies[19, 23] also reported lower
referral rates (43% and 59%). The total CR attendance in our
study was similar to the Swedish results in the EuroAspire
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study (between 40% and 50%) but somewhat higher than
other reports.[24] Our results that older women were less
likely than younger women to be referred or to attend CR
programmes, as well as less attendance among women with
low education, co-existing health problems and long distance
to CR are in agreement with others.[3, 11, 25] It has been suggested that older adults may perceive their health problems as
being successfully treated and that their coronary event is not
a chronic condition. Hence, CR might therefore be assessed
as not being necessary.[26] This perspective highlights the importance of information. Moreover, it has been reported that
a low knowledge or scepticism about the benefits of CR is a
main barrier to referral[27] and that some health professionals
might be unaware of the significance of physical activity in
older women.[12] The recommendation from the AHA Science Advisory regarding education to health professionals
about the benefit from CR, might be an important step in
broadening the referral base.[28]
Methodological considerations
The women’s assessment of their physical activity prior to
the AMI was elicited retrospectively, with the possibility of
inaccuracy. However, the strength of this study is that it
was a population-based sample, which included hospitals
of various sizes. Moreover, these hospitals were the only
options for AMI patients in the acute setting in the region in
Norway we studied. Information about non-responders was
not obtained due to lack of permission from the Regional
Ethics Committee.

5. C ONCLUSION
The majority of the women were physically active, though
only a few were active more than four days a week. Women’s
age was significantly associated with information from health
professionals while in hospital as well as whether they were
referred and attended CR programmes. Older women were
also more likely than younger women to reduce their physical activity. Thus, the benefits of physical activity in all
age groups need to be increasingly recognized by health
professionals.
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