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1. Introduction

Coronary artery disease (CAD) remains a leading cause of morbidity 
and mortality worldwide [1]. Increasing habitual physical activity (PA) 
is recommended in contemporary guidelines as it attenuates disease 
progression and improves clinical outcomes. However, exercise-based 
cardiac rehabilitation (CR) typically commences weeks to months 
after myocardial infarction (MI), leaving the immediate post-discharge 
period poorly defined regarding PA and its safety. Therefore, we 
examined the association between objectively measured post-discharge 
PA and short-term major adverse cardiovascular events (MACE) at 1-, 3-, 
and 6-months follow-up in patients recovering from MI. In addition, we 
explored the relationship between pre-admission PA and post-discharge 
PA, and assessed their associations with long-term (5-year) MACE.

2. Methods

2.1. Study population and design

This prospective cohort study included patients hospitalised for MI at 
the Radboud university medical center between January 2019 and 
September 2021. Eligible patients were ≥18 years of age and diagnosed 
with either ST-Elevation MI (STEMI) or Non-ST-Elevation MI (NSTEMI). 
Patients with severe mobility limitations or acute heart failure at 
admission were excluded. The study was approved by the ethics com
mittee of the Radboud university medical center, Nijmegen 
(#2018–4537).

2.2. Data collection

Post-discharge PA was objectively assessed using a thigh-worn 

validated accelerometer (ActivPAL3 micro; PAL Technologies Ltd, 
Glasgow, UK), during the first week after discharge. Measured activities 
with a metabolic equivalent of task (MET) score between 1.5–3, ≥3, and 
≥6 were categorised as light-intensity physical activity (LIPA), 
moderate-vigorous physical activity (MVPA), and VPA, respectively. 
Pre-admission PA was assessed retrospectively using the validated Short 
Questionnaire to Assess Health-enhancing Physical Activity (SQUASH), 
and subsequently used to calculate MET scores. In this study, leisure- 
time PA was used as an indicator of patients’ pre-admission PA level. 
MACE were recorded during 5-year follow-up and defined as a com
posite of all-cause mortality, reinfarction, unplanned revascularisation 
(PCI or CABG), acute heart failure, and stroke. Clinical data were 
identified through electronic medical records.

2.3. Statistical analysis

Patients were stratified into high and low post-discharge PA groups, 
based on the median value. Group differences were assessed using 
appropriate parametric or non-parametric tests. Modified Poisson 
regression models with robust standard errors were used to estimate 
relative risks (RRs) and corresponding 95% confidence intervals (CIs) 
for the association between post-discharge PA and the occurrence of 
MACE at 3- and 6-months. Sequential models were constructed, adjusted 
for pre-admission PA, length of stay, and peak high-sensitive cardiac 
Troponin-T (hs-cTnT). Kaplan-Meier (KM) survival curves were con
structed to compare long-term time-to-MACE by both pre-admission PA 
and post-discharge PA groups, with differences between high versus low 
PA groups assessed by the log-rank test. Subsequently, Cox proportional 
hazards regression was used to estimate hazard ratios (HRs) and corre
sponding 95% CIs for the 5-year follow-up period. Sequential models 
were constructed, adjusted for age and sex, the alternate PA domain (i.e., 
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pre-admission or post-discharge), peak hs-cTnT, and length of stay. All 
analyses were performed in Python 3.12 (Python Software Foundation, 
Wilmington, DE, USA) using the statsmodels, lifelines, and scipy packages.

3. Results

Of 200 enrolled patients, 165 (83%) had accelerometer data of suf
ficient quality and clinical follow-up data to be included in the analyses. 

Mean age was 65 ± 10 years, 50% presented with STEMI, 78% under
went PCI, and 9% CABG. Median follow-up was 4.9 years, during which 
50 patients experienced MACE (74 total MACEs), most commonly 
revascularisation (n = 28), reinfarction (n = 18), and mortality (n = 16). 
Median post-discharge PA was 3.4 h/day, including 24 min/day of 
MVPA. Baseline characteristics were comparable between high and low 
PA groups, except for longer length of stay and more CABG in the low PA 
group.

Fig. 1. (A) Kaplan-Meier survival curve for high post-discharge PA (N = 82, blue) and low post-discharge PA (N = 83, orange) related to occurrence of MACE across 
6 month follow-up. (B) Kaplan-Meier survival curve for high post-discharge PA (N = 82, blue) and low post-discharge PA (N = 83, orange) related to occurrence of 
MACE across 5 year follow-up. (C) Kaplan-Meier survival curve for high pre-admission PA (N = 83, blue) and low pre-admission PA (N = 82, orange) related to 
occurrence of MACE across 5 year follow-up. (D) Sequentially adjusted Cox proportional hazards regression for post-discharge PA and 5-year follow-up. (E) 
Sequentially adjusted Cox proportional hazards regression for pre-admission PA and 5-year follow-up. Bold values indicate significant difference (p < 0.05).Ab
breviations: MACE, Major Adverse Cardiovascular Events; PA, Physical Activity; hs-cTnT, high-sensitive cardiac Troponin-T; HR, Hazard Ratio; 95% CI, 95% 
Confidence Interval.
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At 1 month, 5 patients experienced MACE in the low post-discharge 
PA group versus 0 patients in the high post-discharge PA group (Fig. 1, 
Panel A). At 3- and 6-months, both high and low post-discharge PA 
groups had 5 and 7 patients with MACE, yielding comparable absolute 
risks (6.1% versus 6.0% at 3-months; 8.5% versus 8.4% at 6-months) 
(Fig. 1, Panel A). Poisson regression analyses showed no significant 
differences in RR for MACE at 3- and 6-months between high and low 
post-discharge PA groups, and results were unaltered after adjustment 
for confounders. Pre-admission and post-discharge PA were not associ
ated. Across 5-year follow-up, post-discharge PA was not associated with 
MACE (Fig. 1, Panel B). In contrast, higher pre-admission PA was 
associated with fewer events and lower long-term MACE risk (adjusted 
HR 0.47 (95% CI: 0.25–0.86)) (Fig. 1, Panel C and E), whereas post- 
discharge PA was not (adjusted HR 1.85 (95% CI: 0.96–3.57)) (Fig. 1, 
Panel D).

4. Discussion

Although PA levels increase rapidly after discharge following MI, 
evidence-based guidance on the safety of early post-discharge PA is 
lacking [2]. In this study, post-discharge PA was not associated with 
short-term MACE or long-term outcomes. To our knowledge, this is the 
first study to relate objectively measured PA in the first week after 
discharge to clinical outcomes. These findings are clinically relevant 
given the trend towards shorter post-MI length of hospital stays and the 
substantial increase in PA after discharge [3]. Importantly, results 
remained unchanged after adjustment for clinical factors, including 
treatment strategy, length of stay, peak hs-cTnT, and in sensitivity an
alyses for VPA. Overall, these findings indicate that early mobilisation 
after MI is common and appears safe, supporting promotion of early PA 
in this population.

Contrary to our hypothesis, post-discharge PA was not associated 
with pre-admission PA, suggesting that early post-discharge behaviour 
does not reflect habitual activity patterns. This discrepancy may reflect 
differences in data collection (questionnaires versus objective assess
ment), but may also relate to PA context. More specifically, pre- 
admission PA represents lifestyle behaviour, while post-discharge PA 
reflects short-term adaptation following a major clinical event. In 
contrast, higher pre-admission PA was associated with improved 5-year 
MACE-free survival, consistent with previous evidence on long-term 
protective effects of habitual PA [4], further supporting the impor
tance of an active lifestyle prior to MI. Together, these findings indicate 
that pre-admission and post-discharge PA represent distinct behavioural 
constructs, and that patients do not necessarily resume prior activity 
levels after MI. Clinically, the early post-discharge phase may represent 
a ‘teachable moment’ to support behaviour change [5], underscoring the 
need for early guidance and structured support, regardless of pre-MI 
activity levels.

This study has some limitations. First, the sample size has limited 
power to detect small differences in MACE risk, given the low absolute 
risk of exercise-induced events [6]. Second, the observational design 
precludes causal inference and residual confounding cannot be 
excluded. Third, post-discharge PA was assessed only during the first 
week after discharge, without repeated measurements during follow-up, 
limiting insight into longer-term activity patterns. Finally, information 
on post-discharge management, including participation in CR, was not 
available. Although our findings suggest that early post-discharge PA 
appears safe, they should be interpreted as hypothesis-generating.

5. Conclusion

Post-discharge PA during the first week after MI was not associated 
with short-term MACE risk, whereas higher pre-admission PA was 
associated with improved 5-year MACE-free survival. Post-discharge PA 
did not correlate with pre-admission PA, indicating that early activity 
does not necessarily reflect habitual behaviour. Future randomized 

controlled trials with standardized exercise interventions and longitu
dinal PA monitoring are needed to confirm our hypothesis-generating 
observations and determine whether early post-discharge PA causally 
influences clinical outcomes and to inform optimisation of early CR and 
mobilisation.
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