Journal of Sport Physiology Special Groups February 2025. Vol 2. Issue 4

The Effect of Aquatic High-Intensity Interval Training (HIIT) and Detraining on
Blood Pressure in Elderly Women with Resistant Hypertension

Received: ABSTRACT

2025/10/13

Accepted: Introduction: This study aimed to investigate the effects of aquatic

2026/02/23 high-intensity interval training (HIIT) and detraining on blood pressure in elderly
Online ISSN women with resistant hypertension.

3060-7078

Materials and Methods: This study was conducted on elderly women with
resistant hypertension, including 22 participants in the exercise group and 8§ in
the control group. The aquatic interval training program included stationary
running, cross-country skiing, jumping jacks, and frontal kicks to 90°. Training
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reduced-training groups had significantly lower SBP and DBP compared with the
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demonstrated significant reductions in SBP and DBP at weeks 20 and 24
compared with earlier measurement points (P < 0.05).
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strategy for reducing blood pressure in elderly women with resistant
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Extended Abstract

Introduction:

Resistant hypertension (RH) represents one of the most challenging forms of hypertension to manage
effectively. Non-pharmacological strategies, such as lifestyle modification — particularly regular
physical activity— play a crucial role in blood pressure (BP) management among patients with RH.
Recent guidelines recommend high-intensity interval training (HIIT) as an alternative approach to
improve aerobic capacity, cardiac function, and BP control. Eicher et al. (2010) reported that
reductions in BP following HIIT were greater than those achieved through medication alone, referring
to HIIT as “medical exercise.” However, its adoption in cardiac rehabilitation, especially among the
elderly, remains controversial. Exercising in water provides buoyancy and reduces joint loading,
making it a safe and effective environment for elderly individuals by minimizing pain and fall risk.
Although several studies have demonstrated that both land-based and aquatic exercise training can
reduce BP in hypertensive patients, evidence is limited regarding aquatic HIIT in individuals with
resistant hypertension and the persistence of its effects after detraining. Therefore, this study aimed to
investigate the effects of aquatic HIIT and detraining on BP in elderly women with resistant
hypertension.

Methodology:

Thirty elderly women (mean age 70.98 + 3.38 years) with a >5-year history of resistant hypertension
(SBP > 140 mmHg, DBP > 90 mmHg) participated in this study. Participants were divided into an
exercise group (n = 22) and a control group (n = 8). The average number of antihypertensive
medications per subject ranged from three to five. All participants completed informed consent and
readiness questionnaires before study initiation.

The training program lasted 24 weeks and was conducted twice per week. Each session included a
10-minute aquatic warm-up, an interval training phase, and a 10-minute cool-down. The HIIT protocol
comprised four aquatic exercises: stationary running with forward arm pushes, cross-country skiing,
jumping jacks, and frontal kicks to 90°. Training intensity progressively increased from 9-14 on the
Borg Rating of Perceived Exertion scale during the first week to 17 from week 12 onward. Each work
phase lasted two minutes, followed by a two-minute rest.

After the initial 12-week phase, the exercise group was subdivided into continuation, reduced-training,
and detraining subgroups. The continuation group maintained the same frequency and intensity for
another 12 weeks; the reduced-training group performed sessions once per week; and the detraining
group ceased exercise until week 24. Resting BP (SBP and DBP) was measured before the intervention
and 72 hours after the final session at weeks 8, 12, 16, 20, and 24.

Data were analyzed using mixed-design repeated-measures ANOVA to assess both within-group and
between-group effects. Statistical significance was set at P < (.05, and all analyses were performed
using SPSS.

Results:

After 12 weeks, aquatic HIIT significantly reduced SBP and DBP compared with pre-training values
(P=0.001 for both). Between weeks 8 and 12, further significant decreases were observed (P =0.001).
Between-group comparisons at week 12 showed significantly lower BP values in the exercise group
than in the control group (P = 0.001 for both).

By week 24, the continuation group exhibited sustained improvements in SBP (P = 0.001) and DBP
(P = 0.02) compared with the detraining group. Similarly, the reduced-training group demonstrated
lower SBP (P =0.004) and DBP (P =0.031) than the detraining group. Within-group analysis indicated
that the continuation group experienced progressive reductions in SBP (P =0.001) and DBP (P =0.01)
at weeks 20 and 24 relative to prior weeks. In the reduced-training group, SBP declined significantly
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at week 24 compared with weeks 12 (P =0.011), 16 (P = 0.028), and 20 (P = 0.012), while DBP also
showed significant reductions (P = 0.001). The detraining and control groups exhibited no significant
within-group changes over time, though the control group consistently had higher BP values than all
experimental subgroups at each measurement point (P = 0.001).

Discussion:

The findings indicate that water-based HIIT effectively reduces blood pressure even in patients with a
low pharmacological response. The aquatic environment, by minimizing musculoskeletal stress,
provides a safe and accessible exercise modality for elderly individuals with resistant hypertension.
These results suggest that aquatic HIIT may serve as a valuable adjunct to pharmacological therapy.
Moreover, the beneficial effects of this intervention appear to persist for at least the duration of the
exercise period, with partial maintenance of improvement observed after detraining.
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