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1 Introduction

Heart rate variability (HRV) is the beat-to-beat variation
in the time between heartbeats, used as a non-invasive
index of autonomic activity. Higher resting HRV reflects
stronger vagal influence on the heart and supports flexi-
ble responses to challenge. Researchers distinguish be-
tween tonic HRV and phasic HRV. Tonic HRV is a per-
son’s stable resting level, often treated as a trait-like mea-
sure of self-regulatory capacity. Phasic HRV is the short-
term change when faced with a stressful task (Laborde et
al., 2017).

Park et al. (2014) showed that the picture is more
nuanced than the assumption that stress simply lowers
HRV: in a selective-attention task, people with low tonic
HRYV tended to show the expected phasic drop, while
those with high tonic HRV sometimes showed no drop
or even an increase. This fits the broader view that rest-
ing vagal tone reflects regulatory flexibility (Thayer and
Lane, 2000). Park’s findings, however, rest on a single
attentional task. This study examines whether the same
pattern holds across cognitively varied stressors.

2 Methods

Healthy adults aged 18-70 (target N = 80), recruited via
convenience sampling, complete one session in which
ECG is recorded continuously throughout a 10-minute
baseline, four 5S-minute cognitive tasks performed back-
to-back, and a 10-minute recovery.

The four tasks span numerical, attentional, and vi-
suospatial domains: (1) three-number arithmetic; (2)
repeated subtraction of 13 from a fixed starting num-
ber, with the screen blanked after onset; (3) a keyboard
Stroop task; and (4) a 4x4 visuospatial memory task
with adaptive difficulty. The first two include time pres-
sure (audible ticking after 15 s); the latter two use short
trial durations. A monetary reward for top performers is
added to increase engagement with the tasks. The same
task set was piloted by our group with a smaller sample.

Tonic HRV is computed from the baseline (RMSSD,
HF-power), with phasic HRV computed per task and re-
covery HRV after the battery. The main analysis is a
linear mixed-effects model predicting task-related pha-
sic HRV change from tonic HRV, with age as a covari-
ate and participant as a random factor, pooling across
the four tasks. Because task order is fixed, the tasks are
treated as repeated elicitations of cognitive stress rather
than conditions to be contrasted.

3 Results

Data collection is ongoing. We hypothesise that (i) all
four tasks will lower phasic HRV relative to tonic base-
line HRYV, replicating the standard cognitive-stress effect;
and (ii) tonic HRV will moderate the size and direc-
tion of this change, with lower resting HRV associated
with clearer phasic suppression and higher resting HRV
showing weaker, absent, or reversed effects (Park et al.,
2014). Observing this pattern across four varied tasks
would indicate that the tonic—phasic relationship is ro-
bust to the type of cognitive demand.

4 Discussion

Extending Park et al. (2014) from a single task to a
battery of cognitively varied stressors tests whether the
tonic—phasic relationship generalises beyond one spe-
cific task. Evidence that resting HRV predicts reactivity
across varied cognitive demands would strengthen its in-
terpretation as an individual-difference marker in stress
research.
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