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Abstract 

Introduction: Resistance training supports healthy aging and may contribute to blood pressure 
control, but comparative evidence across different configurations in older women remains lim-
ited. 
Objective: This study compared resistance training with a non-training control condition and 
examined blood pressure responses to four training configurations. 
Methodology: Of 145 older women initially randomized by simple random draw, 95 completed 
the 16-week study: Control (n = 19), traditional resistance training (n = 17), power training (n 
= 18), strength-endurance training (n = 20), and absolute-strength training (n = 21). Training 
was performed twice weekly. Resting blood pressure was assessed at baseline and weeks 4, 8, 
and 16. 
Results: Pooled resistance training versus Control showed a significant group-by-time interac-
tion for systolic blood pressure (p = .007). Pooled training had lower values at weeks 4, 8, and 
16 than at baseline (all p < .001), whereas Control did not change. From week 8 to week 16, no 
significant group effect or interaction was detected when the four configurations and Control 
were analyzed separately. Diastolic blood pressure showed an overall time effect without sig-
nificant group or interaction effects. 
Discussion: The most consistent response was a sustained systolic reduction when resistance 
training was considered collectively; the protocol-specific analysis did not identify a superior 
configuration. 
Conclusions: Resistance training was associated with lower resting systolic blood pressure in 
older women. Because no statistically significant superiority was detected among configura-
tions, protocol selection may also consider functional goals, tolerance, and adherence within 
the population studied. 

Keywords 

Aging; blood pressure; older women; resistance training; strength training. 

Resumen 

Introducción: el entrenamiento de fuerza puede contribuir al envejecimiento saludable y al con-
trol de la presión arterial, pero la comparación entre distintas configuraciones en mujeres ma-
yores sigue siendo limitada. 
Objetivo: este estudio comparó el entrenamiento de fuerza con una condición control y examinó 
la presión arterial ante cuatro configuraciones de entrenamiento. 
Metodología: de 145 mujeres mayores aleatorizadas mediante sorteo simple, 95 completaron 
16 semanas: Control (n = 19), entrenamiento tradicional (n = 17), potencia (n = 18), fuerza-
resistencia (n = 20) y fuerza absoluta (n = 21). El entrenamiento se realizó dos veces por se-
mana. La presión arterial en reposo se evaluó al inicio y en las semanas 4, 8 y 16. 
Resultados: el entrenamiento agrupado frente a Control mostró una interacción grupo por ti-
empo significativa para la presión sistólica (p = .007). El entrenamiento agrupado presentó va-
lores inferiores en las semanas 4, 8 y 16 respecto al inicio (todos p < .001), mientras que Control 
no cambió. Entre las semanas 8 y 16 no se detectó efecto de grupo ni interacción al analizar por 
separado las cuatro configuraciones y Control. La presión diastólica presentó un efecto global 
del tiempo, sin efectos de grupo o interacción. 
Discusión: la respuesta más consistente fue una reducción sistólica sostenida al considerar el 
entrenamiento de fuerza de forma conjunta; el análisis específico no identificó una configura-
ción superior. 
Conclusiones: el entrenamiento de fuerza se asoció con menor presión sistólica en reposo. 
Como no se detectó superioridad estadísticamente significativa entre configuraciones, la selec-
ción del protocolo también puede considerar objetivos funcionales, tolerancia y adherencia en 
la población estudiada. 

Palabras clave 

Entrenamiento de fuerza; envejecimiento; mujeres mayores; presión arterial; resistencia mus-
cular.
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Introduction

Population aging is accelerating worldwide. The World Health Organization projects that the number of 
people aged 60 years or older will reach approximately 2.1 billion by 2050, almost twice the 2020 level 
(World Health Organization, 2025). Longer life expectancy increases the importance of preserving fun-
ctional independence and cardiovascular health across later life (Gianfredi et al., 2025). Age-related ske-
letal-muscle dysfunction contributes to losses in strength, mobility, and physical resilience (Pabla et al., 
2024), while cardiovascular risk becomes increasingly important in older women. This sex-specific con-
text is clinically relevant because the menopausal transition and subsequent aging are accompanied by 
changes in blood pressure regulation and cardiovascular risk, although menopausal status was not for-
mally assessed in the present study (Li et al., 2024; Uddenberg et al., 2024). 

Resistance training (RT) is a central component of exercise prescription for older adults because it im-
proves or preserves strength, muscle function, and capacity for activities of daily living (Fragala et al., 
2019). Contemporary cardiovascular guidance also recognizes RT as a useful component of cardiovas-
cular health promotion when appropriately prescribed (Paluch et al., 2024). Chronic RT has been asso-
ciated with lower resting blood pressure (BP), including in older adults with elevated BP or hyperten-
sion (Henkin et al., 2023; Oliveira-Dantas et al., 2020). Recent evidence likewise reinforces the role of 
structured exercise and strength-oriented interventions in BP management and healthy aging (Alvarez 
et al., 2024; Andrades-Ramírez et al., 2026). 

The physiological and functional stimulus generated by RT depends on the organization of acute pro-
gram variables, including load, repetition number, set volume, recovery interval, movement velocity, 
and time under tension (Coratella, 2022; Mcleod et al., 2024). These variables can be combined to emp-
hasize different manifestations of muscular performance, such as traditional strength development, 
muscular endurance, absolute strength, or power. Such flexibility is especially relevant for older adults 
because program selection must balance the desired adaptation with functional capacity, tolerance, ad-
herence, and cardiovascular considerations (Barón Barón et al., 2024; Galdames Maliqueo et al., 2025). 

Different RT configurations have already been compared in older women for neuromuscular and fun-
ctional outcomes. Mazini Filho et al. (2022) compared distinct resistance-training approaches and re-
ported changes in maximal strength, muscle power, and functional capacity, while Leitão et al. (2022) 
examined balance, quality of life, and physical-activity outcomes across different RT protocols. These 
studies are directly relevant to the present training model, but they did not establish whether the same 
configurations produce distinct chronic responses in resting BP. Evidence on BP has more often exami-
ned RT as a single modality, a traditional versus high-speed approach, or acute hemodynamic responses 
(Coelho-Júnior et al., 2022; de Oliveira Carpes et al., 2021; Galvão et al., 2023; Sardeli et al., 2017). Thus, 
direct comparative evidence regarding chronic resting BP responses to multiple RT configurations in 
untrained older women remains limited. 

Accordingly, this study had two complementary aims: (1) to evaluate the 16-week BP response to RT 
considered collectively compared with a non-training control condition; and (2) to compare BP respon-
ses among traditional resistance training (TRT), power training (PWT), strength-endurance training 
(SET), and absolute-strength training (AST) during the protocol-specific phase. We hypothesized that 
RT would favor resting BP control and that no single RT configuration would demonstrate a clearly su-
perior BP response. 

 

Method 

Participants 

A total of 145 women aged 60–75 years were initially enrolled and randomly allocated by simple ran-
dom draw to one of five study conditions. During follow-up, 50 participants did not complete the proto-
col or were not retained in the final completer analysis because of health-related events or conditions 
that precluded safe continuation (n = 19), withdrawal or loss to follow-up (n = 13), or adherence below 
the predefined minimum of 75% of training sessions (n = 18). The final analysis therefore included 95 
participants: Control (n = 19), TRT (n = 17), PWT (n = 18), SET (n = 20), and AST (n = 21). 
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The inclusion criteria were age between 60 and 75 years, independence in activities of daily living, no 
previous experience with RT, and no participation in structured exercise programs. For safety, partici-
pants were required to present controlled BP at study entry; uncontrolled hypertension was not permi-
tted. Participants continued their usual physician-prescribed medications throughout the study. Phar-
macological treatment was not manipulated by the protocol, and medication class, dose, adherence, and 
changes were not systematically characterized as study variables. 

The study was approved by the Ethics Committee of the Federal University of Juiz de Fora (protocol 
2.887.652) and conducted in accordance with the Declaration of Helsinki. All participants received de-
tailed information about the procedures and provided written informed consent before participation. 

Procedure 

Experimental design 

This randomized controlled study lasted 16 weeks, with BP assessed at baseline and after 4, 8, and 16 
weeks. The first 8 weeks provided a common familiarization and progressive-adaptation period for the 
RT groups; the group-specific configurations were implemented from weeks 9–16. Consequently, the 
first longitudinal model examined pooled RT versus Control across the complete intervention, whereas 
the second model compared Control, TRT, PWT, SET, and AST from week 8 to week 16, corresponding 
to the transition into and completion of the protocol-specific phase. 

Participants allocated to Control received general health guidance and were instructed to maintain their 
usual activities of daily living throughout the 16-week period. They did not participate in a structured 
or systematic physical-exercise program during the study. 

Muscle-strength assessment and training-load control 

The 10-repetition maximum (10RM) test was used to assess muscular strength and support load pres-
cription. Perceived exertion was monitored using the OMNI Resistance Exercise Scale (OMNI-RES), a 
validated scale for resistance exercise (Lagally & Robertson, 2006). RPE targets were 5–7 during the 
first 8 weeks (familiarization and progressive adaptation) and 6–8 during the following 8 weeks (speci-
fic intervention). 

Resistance-training protocols 

The RT program consisted of two sessions per week, with 72–96 h of recovery between sessions, over 
16 weeks. All training groups performed the same exercises in the same order: abdominal crunch, seated 
row, horizontal leg press, seated chest press, standing calf raises, and seated leg curl. The program was 
divided into three phases: familiarization (weeks 1–2), progressive adaptation (weeks 3–8), and specific 
training according to group allocation (weeks 9–16). This staged approach was intended to provide a 
common technical and neuromuscular preparation before the configurations diverged. 

During familiarization, all RT groups performed 2 sets of 15 repetitions at 50–60% of 10RM, with 1 min 
of rest between sets and exercises. During progressive adaptation, all RT groups performed 3 sets of 12–
15 repetitions at approximately 60% of 10RM, with 1 min between sets and 2 min between exercises. 

During the specific phase, participants followed their allocated protocol: (1) TRT, 2–3 sets of 8–12 re-
petitions; (2) PWT, 2–3 sets of 8–12 repetitions with the concentric phase performed at maximal inten-
ded velocity using approximately 50% of 10RM; (3) SET, 1 set of 20–25 repetitions; and (4) AST, 4–5 
sets of 4–5 repetitions. Training loads were adjusted using the OMNI-RES scale, with perceived effort 
maintained between 6 and 8 (Lagally & Robertson, 2006). Training volume was approximately equali-
zed across groups by adjusting sets and repetitions so that participants completed about 20–25 repeti-
tions per exercise. Recovery intervals were standardized at 3 min between sets and exercises. In TRT, 
AST, and SET, concentric and eccentric phases lasted 2 s and were controlled by metronome. In PWT, 
the concentric phase was performed with maximal intended velocity, while the eccentric phase remai-
ned controlled. No exercise was performed to voluntary failure. These prescription variables are repor-
ted because load, repetition number, movement velocity, recovery, and time under tension can mate-
rially alter the resistance-training stimulus (Coratella, 2022). 

Anthropometric measurements 
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Body mass (kg) and body mass index (BMI, kg/m²) were assessed using a digital scale (Omron, Kyoto, 
Japan). Height was measured with a stadiometer (Sanny, Fortaleza, Brazil) using the Frankfurt plane for 
anatomical positioning. Measurements were obtained at baseline and after 4, 8, and 16 weeks of inter-
vention. 

Blood-pressure assessment 

Resting BP assessments were conducted in the morning, before the training session, at a consistent time 
of day across assessment visits. Participants remained seated at rest for at least 5 min in a quiet, tempe-
rature-controlled room (24°C) before measurement. BP was then measured three times at 5-min inter-
vals using a mercury sphygmomanometer (Tycos, USA) and stethoscope (Littmann Quality, Germany), 
with the cuff placed on the left arm. The median of the three readings was prespecified as the represen-
tative individual value for that assessment and was applied consistently at baseline and weeks 4, 8, and 
16. These individual values were subsequently summarized at group level as mean ± standard deviation 
and entered into the longitudinal statistical models. 

Current clinical BP-measurement recommendations generally favor averaging repeated office readings 
(Brandão et al., 2025; McEvoy et al., 2024; Muntner et al., 2019). The present study retained the origi-
nally defined median-based within-visit summary rather than retrospectively changing the measure-
ment rule; this methodological difference is acknowledged in the limitations. 

Data analysis 

Data are presented as mean ± standard deviation. Assumptions of normality and homogeneity were 
evaluated using the Kolmogorov–Smirnov and Levene tests, respectively. Age, body mass, height, and 
BMI satisfied the normality assumption and were compared across groups using one-way ANOVA. SBP 
and DBP did not satisfy the normality assumption and were therefore analyzed using generalized esti-
mating equations (GEE). 

Two GEE models were used, with Gamma distribution, log link, and an exchangeable correlation matrix 
to account for within-participant dependency; body mass was included as a covariate. The first model 
compared Control with the pooled RT group across baseline and weeks 4, 8, and 16. The second model 
compared the five groups separately (Control, TRT, PWT, SET, and AST) from week 8 to week 16; the 
RT groups were not pooled in this second analysis. When a significant effect was identified, estimated 
marginal means were compared using Bonferroni-adjusted post hoc tests. Statistical analyses were per-
formed using SPSS version 19.0 (IBM Corp., Armonk, NY, USA). 

 

Results 

Ninety-five women completed the study and met the criteria for inclusion in the final analysis (Control, 
n = 19; TRT, n = 17; PWT, n = 18; SET, n = 20; AST, n = 21). Age, height, body mass, and BMI are presented 
in Table 1. There were no between-group differences for age (F = 1.37, p = .26), height (F = 0.76, p = .55), 
or BMI (F = 2.27, p = .08). A group effect was observed for body mass (F = 3.39, p = .017); body mass was 
higher in AST than TRT (p = .017). Body mass was therefore included as a covariate in subsequent analy-
ses. 

 

Table 1. Participant characteristics at baseline 

Variable 
Control 
(n = 19) 

TRT 
(n = 17) 

PWT 
(n = 18) 

SET 
(n = 20) 

AST 
(n = 21) 

Age (years) 68.4 ± 5.1 66.9 ± 4.1 66.3 ± 3.9 64.8 ± 4.2 66.3 ± 4.9 
Height (cm) 155.7 ± 5.8 154.6 ± 6.6 156.7 ± 4.8 154.4 ± 5.3 156.8 ± 5.2 

Body mass (kg) 67.8 ± 11.0 60.7 ± 9.9 71.0 ± 14.3 69.7 ± 13.8 74.0 ± 12.8* 
BMI (kg/m²) 28.2 ± 5.1 25.5 ± 4.5 28.8 ± 5.2 29.2 ± 5.2 30.2 ± 5.4 

Note. Values are mean ± SD. AST = absolute-strength training; BMI = body mass index; PWT = power training; SET = strength-endurance 
training; TRT = traditional resistance training. *p = .017 versus TRT. 

 

Table 2 presents the analysis in which the four RT groups were pooled (n = 76) and compared with 
Control (n = 19) across 16 weeks. A significant group × time interaction was found for SBP (Wald χ² = 



2026 (Octubre), Retos, 83, 785-795  ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos 

 789  
 

12.05, p = .007). SBP remained unchanged in Control (p > .05), whereas the pooled RT group had lower 
SBP at weeks 4, 8, and 16 than at baseline (all p < .001). No other significant SBP changes were identified 
(p > .05). 

For DBP, there was no significant group × time interaction (Wald χ² = 4.22, p = .24) and no group effect 
(Wald χ² = 0.11, p = .74). A significant overall time effect was found (Wald χ² = 19.57, p < .001). Across 
the model, DBP at week 16 (83 ± 8 mmHg) was higher than at baseline (82 ± 11 mmHg, p = .044), week 
4 (79 ± 10 mmHg, p < .001), and week 8 (81 ± 9 mmHg, p < .001). Because neither the group effect nor 
the group × time interaction was significant, this DBP finding should be interpreted as an overall time 
effect rather than a treatment-specific increase in either group. 

 

Table 2. Resting systolic and diastolic blood pressure over 16 weeks 
Group / variable Baseline Week 4 Week 8 Week 16 

Control (n = 19) – SBP 128 ± 13 124 ± 10 127 ± 12 127 ± 11 
Control (n = 19) – DBP 81 ± 12 80 ± 13 82 ± 11 85 ± 9 

Pooled RT (n = 76) – SBP 129 ± 13 123 ± 13* 123 ± 10* 124 ± 9* 
Pooled RT (n = 76) – DBP 83 ± 10 79 ± 10 81 ± 9 83 ± 8 

Note. Values are mean ± SD, in mmHg. DBP = diastolic blood pressure; RT = resistance training; SBP = systolic blood pressure. *p < .001 ver-
sus baseline within the pooled RT group. The significant DBP finding was an overall time effect and was not group-specific. 

 

Table 3 presents the second GEE, in which Control and the four RT configurations were analyzed sepa-
rately from week 8 to week 16; the RT groups were not pooled. For SBP, no significant group × time 
interaction (Wald χ² = 2.48, p = .48), group effect (Wald χ² = 0.23, p = .97), or time effect (Wald χ² = 2.92, 
p = .09) was detected. Thus, the analysis did not identify a statistically significant SBP difference bet-
ween TRT, PWT, SET, AST, and Control during the protocol-specific phase. 

For DBP, there was no significant group × time interaction (Wald χ² = 7.47, p = .06) and no group effect 
(Wald χ² = 1.01, p = .79). A significant overall time effect was observed (Wald χ² = 5.66, p = .017), with 
the model-estimated DBP at week 16 (83 ± 8 mmHg) higher than at week 8 (81 ± 9 mmHg, p = .017). 
This time effect was not attributable to a specific RT configuration because the group and interaction 
terms were not significant. 

 

Table 3. Resting systolic and diastolic blood pressure by training configuration 
Group SBP week 8 SBP week 16 DBP week 8 DBP week 16 

Control (n = 19) 127 ± 12 127 ± 11 82 ± 11 85 ± 9 
TRT (n = 17) 122 ± 10 123 ± 9 80 ± 7 79 ± 7 
PWT (n = 18) 124 ± 8 124 ± 7 82 ± 9 84 ± 8 
SET (n = 20) 121 ± 11 124 ± 11 80 ± 10 83 ± 8 
AST (n = 21) 123 ± 10 126 ± 10 80 ± 8 85 ± 7 

Note. Values are mean ± SD, in mmHg. AST = absolute-strength training; DBP = diastolic blood pressure; PWT = power training; SBP = systolic 
blood pressure; SET = strength-endurance training; TRT = traditional resistance training. No significant group or group × time effect was 
detected for SBP or DBP. DBP showed an overall time effect from week 8 to week 16 (p = .017). 

 

Discussion 

The principal finding of this study was that RT, when considered collectively, was associated with a sus-
tained reduction in resting SBP across 16 weeks in older women with controlled BP at study entry. The 
pooled RT group decreased descriptively from 129 ± 13 mmHg at baseline to 123 ± 13 mmHg at week 
4, 123 ± 10 mmHg at week 8, and 124 ± 9 mmHg at week 16, whereas Control showed no significant 
longitudinal change. A second, distinct finding was that the protocol-specific analysis from week 8 to 
week 16 detected no statistically significant between-group difference in SBP among TRT, PWT, SET, 
AST, and Control. These results support the antihypertensive potential of RT as a general exercise stra-
tegy but do not demonstrate formal equivalence among the four RT configurations. 

The approximately 5-mmHg descriptive reduction in pooled RT SBP from baseline to week 16 is consis-
tent in direction and magnitude with the broader evidence base. Henkin et al. (2023), in a systematic 
review and meta-analysis of older adults with prehypertension or hypertension, reported pooled reduc-
tions of 6.88 mmHg for SBP and 3.37 mmHg for DBP following dynamic RT. Resistance training has also 



2026 (Octubre), Retos, 83, 785-795  ISSN: 1579-1726, eISSN: 1988-2041 https://revistaretos.org/index.php/retos 

 790  
 

improved BP-related outcomes in hypertensive older women (Oliveira-Dantas et al., 2020), while Ge-
rage et al. (2013) demonstrated cardiovascular adaptations to RT in older postmenopausal women. 
More recent work has continued to show favorable hemodynamic responses to strength-oriented exer-
cise in older adults, including power-oriented combined training (Gambassi et al., 2024) and a recent 
muscle-strength training intervention in older adults with hypertension (Andrades-Ramírez et al., 
2026). The present findings extend this literature by examining a common preparatory phase followed 
by four distinct RT configurations within the same randomized design. 

The temporal pattern is also relevant. In pooled RT, the largest descriptive SBP reduction was already 
evident at week 4 (approximately 6 mmHg below baseline) and remained of similar magnitude at weeks 
8 and 16. Because the inferential model showed lower SBP at each of these time points compared with 
baseline, the data are more consistent with an early reduction that was maintained than with a progres-
sive dose-response decrease throughout the entire 16 weeks. This distinction may be useful for practi-
tioners because it suggests that a BP-related adaptation can coexist with the gradual technical and neu-
romuscular progression required when previously untrained older women begin RT. 

The absence of a statistically significant difference among the specific configurations should be inter-
preted carefully. A non-significant group effect does not establish equivalence or non-inferiority. Rather, 
within the present sample and analytic model, no configuration demonstrated statistical superiority for 
resting SBP from week 8 to week 16. This result is physiologically plausible because all groups trained 
the same major muscle groups, had an approximately equalized repetition volume, and performed RT 
twice weekly; the primary distinctions involved repetitions per set, set number, load, and concentric 
velocity. Evidence from high-speed versus traditional RT similarly suggests that both forms can affect 
BP in older adults without a consistently superior chronic pattern (Coelho-Júnior et al., 2022). Acute 
studies further demonstrate that load, velocity, fatigue, and other resistance-exercise variables can alter 
immediate hemodynamic responses (de Oliveira Carpes et al., 2021; Galvão et al., 2023; Sardeli et al., 
2017). However, acute BP responses were not measured in the present trial and should not be inferred 
from the resting values. 

This point also clarifies the study's originality relative to Mazini Filho et al. (2022). That randomized 
study compared distinct RT configurations in older women but focused on maximal strength, muscular 
power, and functional capacity. Leitão et al. (2022) likewise examined balance, quality of life, and phy-
sical activity across different RT protocols. The present analysis therefore does not claim that different 
forms of RT have never been compared in older women. Its contribution is narrower and hemodynami-
cally focused: it examines resting SBP and DBP as outcomes across four configurations and a control 
condition. The distinction is important because program variables that are meaningful for neuromuscu-
lar adaptation do not necessarily translate into different chronic resting-BP responses. 

DBP did not display the same pattern as SBP. In the pooled analysis, neither the group effect nor the 
group × time interaction was significant, although an overall time effect was detected. Similarly, the pro-
tocol-specific analysis showed an overall DBP time effect from week 8 to week 16 without a significant 
group or interaction effect. Accordingly, the present data do not support attributing the DBP increase to 
a particular training configuration, nor do they support the earlier wording that DBP increased in every 
group. This more conservative interpretation is consistent with the fact that chronic RT effects on DBP 
can vary across populations and protocols (Henkin et al., 2023). 

Several mechanisms may contribute to chronic BP adaptation after RT, including changes in vascular 
function, autonomic modulation, peripheral resistance, and molecular pathways involved in vascular 
regulation (Ferreira Mendes et al., 2024; Oliveira-Dantas et al., 2020). Nevertheless, the present study 
did not directly measure autonomic function, endothelial function, vascular resistance, or acute exercise 
BP. These mechanisms should therefore be considered plausible explanations derived from previous 
research rather than measured mediators of the current findings. Similarly, although the four protocols 
differed in variables that influence time under tension and acute cardiovascular demand, the study did 
not quantify within-set BP or total time under tension as outcomes. 

Medication use requires a similarly balanced interpretation. Participants continued their usual physi-
cian-prescribed medications, and treatment was not withdrawn or experimentally manipulated. 
However, medication class, dose, adherence, and changes were not systematically characterized or in-
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cluded as covariates. The independent contribution of RT cannot therefore be isolated from usual phar-
macological care. At the same time, preserving routine medical treatment reflects the real-world condi-
tions under which exercise is commonly prescribed to older adults with controlled BP. This feature in-
creases the ecological relevance of the findings while remaining a limitation for causal attribution to 
exercise alone. 

Practical applications 

For exercise professionals, the findings support two practical messages. First, a twice-weekly, progres-
sive RT program can be incorporated into the usual care of previously untrained older women with 
controlled BP, with the present data showing a sustained SBP reduction when RT is considered collec-
tively. Second, because no statistically significant SBP superiority was detected among TRT, PWT, SET, 
and AST during the specific phase, protocol selection may also consider the individual's functional ob-
jective, tolerance, preference, adherence, and need to emphasize strength, muscular endurance, or po-
wer. This flexibility is relevant because different strength-training approaches can support functional 
autonomy and physical capacity in older adults (Barón Barón et al., 2024; Galdames Maliqueo et al., 
2025; Mazini Filho et al., 2022). The finding should not be interpreted as proof that the protocols are 
equivalent or interchangeable for every health outcome, and BP monitoring remains important when 
training older adults. 

Limitations 

The study has limitations that should guide interpretation. First, the final sample consisted only of older 
women, and menopausal status was not formally characterized; extrapolation to men, younger adults, 
or other clinical populations is therefore limited. Second, 50 of the 145 initially randomized participants 
were not included in the final analysis for health, follow-up, or adherence-related reasons, and the final 
analysis reflects participants who completed the protocol and met the predefined attendance criterion. 
Third, medication use was maintained as usual care but was not systematically characterized or mode-
led, preventing separation of pharmacological and exercise-related contributions to BP. Fourth, resting 
office BP was summarized using the median of three readings at each assessment. Although this rule 
was applied consistently, contemporary clinical guidelines generally recommend averaging repeated 
readings (Brandão et al., 2025; McEvoy et al., 2024; Muntner et al., 2019). Fifth, ambulatory BP, acute 
exercise BP, vascular function, and mechanistic biomarkers were not measured. Finally, the absence of 
significant between-protocol differences should not be interpreted as formal equivalence because the 
trial was not designed as an equivalence or non-inferiority study. 

Future studies should prospectively characterize medication exposure, include ambulatory BP and 
acute hemodynamic monitoring, and test whether specific training configurations differ in women with 
clearly defined BP phenotypes. Studies designed specifically for equivalence or non-inferiority could 
also determine whether the apparent flexibility in RT configuration is supported by formal comparative 
inference. 

 

Conclusions 

Sixteen weeks of resistance training, considered collectively, was associated with lower resting systolic 
blood pressure in previously untrained older women with controlled blood pressure at study entry, with 
reductions evident by week 4 and maintained through week 16. During the protocol-specific phase, no 
statistically significant superiority of traditional, power, strength-endurance, or absolute-strength trai-
ning was detected for systolic blood pressure. Diastolic blood pressure showed an overall time effect 
without a group-specific pattern. These findings support resistance training as a practical component of 
blood-pressure management within usual medical care and suggest that, for resting systolic blood pres-
sure, exercise professionals may have flexibility to select a resistance-training configuration according 
to broader functional goals, tolerance, and adherence. This flexibility should not be interpreted as proof 
of formal equivalence among protocols. 
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