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Sex-based differences after 12-weeks of 
recreational beach tennis training on blood 
pressure in middle-aged adults with hypertension
Diferenças entre os sexos após 12 semanas de treinamento recreacional de beach 
tennis na pressão arterial em adultos de meia-idade com hipertensão
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ABSTRACT
Introduction: Recreational sport is an interesting exercise strategy for controlling blood pressure 
(BP), but sex-specific responses remain unclear. Objective: To explore potential differences in blood 
pressure and physical fitness between men and women with treated hypertension after a 12-week 
recreational beach tennis program. Methods: Forty-two participants (21 men) aged 35–65 years 
with a previous diagnosis of hypertension were randomized (2:1 ratio) into 12 weeks of beach tennis 
training group (two sessions per week lasting 45–60 min) or a no-exercise control group. Office BP, 
cardiorespiratory fitness, and muscle strength were analyzed at baseline and after the intervention 
period. Generalized estimating equations analyses were employed to examine the main effects of the 
intervention between the sexes. Results: In the beach tennis group, men demonstrated improvements 
in systolic and diastolic BP (-10 ± 2 and -7 ± 2 mmHg, respectively; p < 0.001), handgrip test, and 
the 30s and five-time Chair-stand test after training. Women exhibited a significant improvement in 
systolic BP (-7 ± 4 mmHg, p = 0.031) and 30s Chair-stand test. No significant changes in BP and 
physical fitness were found in the control group. In the comparison between groups, both men and 
women of the beach tennis group showed greater reductions in systolic BP compared with men and 
women in the control group (Δ -18 ± 6 mmHg; p = 0.014 and -16 ± 5 mmHg; p = 0.017, respective-
ly). No significant differences between men and women in the beach tennis group were found for any 
variable. Conclusion: A 12-week recreational beach tennis training promotes similar improvements 
in BP and physical fitness in men and women with hypertension.

Keywords: Cardiovascular risk; Racquet sports; Exercise therapy; Cardiorespiratory fitness; Physical 
fitness.

RESUMO
Introdução: Esportes recreacionais são uma estratégia interessante de exercício para o controle da pressão 
arterial (PA), mas as respostas específicas entre os sexos ainda não estão claras. Objetivo: Explorar possíveis 
diferenças na pressão arterial e na aptidão física entre homens e mulheres com hipertensão tratada após 12 
semanas de um programa recreacional de beach tennis. Métodos: Quarenta e dois participantes (21 homens), 
com idade entre 35 e 65 anos e diagnóstico prévio de hipertensão, foram randomizados (proporção 2:1) para 
12 semanas de treinamento de beach tennis (duas sessões semanais de 45–60 min) ou para um grupo controle 
sem exercícios. A PA de consultório, a aptidão cardiorrespiratória e a força muscular foram avaliadas no 
início e após o período de intervenção. Modelos de equações de estimativas generalizadas foram utilizados 
para avaliar os efeitos principais da intervenção entre os sexos. Resultados: No grupo de beach tennis, os 
homens apresentaram reduções na PA sistólica e diastólica (-10 ± 2 e -7 ± 2 mmHg, respectivamente; p < 
0.001), além de melhorias no teste de preensão manual e nos testes de sentar-levantar de 30 segundos e de 
cinco repetições. As mulheres apresentaram melhora significativa na PA sistólica (-7 ± 4 mmHg, p = 0,031) 
e no teste de sentar-levantar de 30 segundos. Nenhuma alteração significativa na PA ou na aptidão física foi 
observada no grupo controle. Na comparação entre grupos, tanto homens quanto mulheres do grupo de beach 
tennis apresentaram maiores reduções na PA sistólica em comparação as mulheres do grupo controle (Δ -18 
± 6 mmHg; p = 0,014 e -16 ± 5 mmHg; p = 0,017, respectivamente). Não foram encontradas diferenças 
significativas entre homens e mulheres do grupo de beach tennis para nenhuma variável. Conclusão: Doze 
semanas de beach tennis recreacional promovem melhorias similares na PA e na aptidão física em homens e 
mulheres com hipertensão.

Palavras-chave: Risco cardiovascular; Esportes com raquete; Terapia com exercícios; Aptidão cardiorrespi-
ratória; Aptidão física.
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Introduction
Sex-based differences in the prevalence and manage-
ment of hypertension have received increasing atten-
tion in recent years1. While men exhibit a higher prev-
alence of hypertension than women until middle age 
(59% vs. 50%)2, women show a sharp increase in preva-
lence after menopause, reaching similar blood pressure 
(BP) values from the age of 60 onwards (74% vs. 75%, 
respectively)2. Furthermore, treatment and control 
rates remain unsatisfactory for both sexes, with slightly 
higher treatment rates in men (47% vs. 36% in women) 
but still low levels of adequate BP control (18% in men 
and 13% in women)3, requiring personalized strategies 
for hypertension management. 

Regular physical activity contributes positively to 
BP control, with BP reductions after exercise programs 
comparable to those achieved with antihypertensive 
medications4. To be effective, exercise training pro-
grams must be carried out continuously and regularly, 
but fewer than one-quarter of adults meet the min-
imum physical activity recommendations to achieve 
BP benefits5. Participation in physical activities tends 
to differ between sexes6, with studies indicating that 
women often report lower adherence rates due to var-
ied and complex barriers, such as less enjoyment and 
reduced confidence in their sports abilities compared 
to men of the same age group7. Therefore, exploring 
physical activity strategies that promote high adher-
ence is relevant, especially for women.

Recreational sports have the potential to retain par-
ticipants for longer periods when compared to tradi-
tional exercise interventions8.  Beach tennis emerges 
as an interesting and accessible option for men and 
women at various ages and physical/technical abilities, 
requiring only 4 players per game. This sport is safe and 
feasible for patients with arterial hypertension9,10, pre-
senting a lower risk of injuries compared to tradition-
al invasiveon sports11,12 and a high rate of enjoyment 
among its practitioners9,10. Other intermittent sports, 
such as soccer and rugby, are able to improve multiple 
physical capacities, including cardiovascular endurance, 
strength, and coordination, and also report marked 
decreases in BP after only 12-16 weeks of training13. 
Scarce data comparing the BP adaptations in men and 
women after exercise are controversial. A recreational 
soccer intervention seems to reduce BP in men and 
women with prediabetes14. However, post-exercise 
hypotension, a physiological phenomenon associated 
with chronic BP adaptations after training15, seems to 

be more pronounced in men than women (∆−17 vs. −10 
mmHg)16. Thus, further studies are warranted to clarify 
sex-specific adaptations to different exercise modalities, 
particularly in emerging sports such as beach tennis.

Therefore, the primary objective of this exploratory 
study was to compare the effect of 12-weeks of beach 
tennis training on the BP of men and women with hy-
pertension. As a secondary objective, we compared sex-
based differences in physical fitness parameters. 

Methods
Study design
This study is a post-hoc analysis of the Beach Tennis 
and Hypertension Study (BAH Study), a superior-
ity, randomized parallel-group clinical trial with an 
unequal allocation ratio (2:1)10 and was conducted in 
order to compare the sex-based differences after a 12-
week of beach tennis training in men and women with 
hypertension. 

Participants
The original sample size was estimated based on the 
original hypothesis, considering an initial sample size 
of 42 individuals with hypertension. They were ran-
domized in a 2 : 1 ratio (Beach Tennis, n = 28; Non-ex-
ercising control, n = 14) to be able to detect a difference 
of 4 ± 6 mmHg in systolic BP between groups10. The 
detailed inclusion criteria are described in the origi-
nal study10. In summary, men and women aged 35-65 
years with a diagnosis of hypertension, taking up to 
three anti-hypertensive medications, and not engaged 
in structured exercise programs in the past 3 months 
were eligible. Exclusion criteria were: cardiovascular 
disease diagnosed in the last 24 months, as well as 
other chronic diseases, and diabetic proliferative ret-
inopathy. The recruitment was through social media, 
personal references, and phone calls. All participants 
provided written informed consent before participa-
tion. Randomization procedures have been described 
elsewhere10. The beach tennis instructors were blinded 
to the randomization list until assignment. The study 
protocol was conducted according to the principles of 
the Declaration of Helsinki and in compliance with the 
Brazilian legal and regulatory framework for research 
involving human beings (resolution number 466/12). 
The study protocol was approved by the Institutional 
Review Board of Porto Alegre Clinical Hospital, Bra-
zil (GPPG-FIPE registry: 2018-0642). This study was 
reported in accordance with the Consolidated Stan-
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dards of Reporting Trials (CONSORT) guidelines for 
non-pharmacological treatment17.

Procedures
Participants were instructed to avoid any physical exer-
cise in the 24 hours prior to the assessments, maintain 
their usual diet, and avoid alcohol, coffee, and other 
stimulants on the same day as the assessments. Partic-
ipants with hypertension continued to take their an-
tihypertensive medications. Baseline assessment con-
sisted of three morning visits (8:00-11:00 AM) to the 
laboratory at Porto Alegre Clinical Hospital. During 
the first visit, office BP was obtained after 20 minutes 
of seated rest, following standardized guidelines18. 
Participants then completed a standardized interview 
and underwent a comprehensive clinical evaluation, 
including clinical history, anthropometric assessment, 
resting electrocardiogram, and a sit-to-stand test to 
assess lower-limb muscle strength and functional per-
formance. On the second visit, BP was reassessed, and 
participants completed functional capacity assessments 
(handgrip strength and cardiorespiratory fitness). All 
evaluations were performed by two independent asses-
sors blinded to the interventions. The participants with 
hypertension maintained their current antihyperten-
sive medications. The same assessments were repeated 
at the end of the intervention.

Primary outcome measure
Office BP and heart rate (HR) were measured af-
ter 20-min of seated rest, according to standardized 
guidelines18. The participants were instructed to avoid 
physical exercises and alcohol ingestion 24-h prior to 
the exam. The measures were taken using a validated 
automatic oscillometric device (HBP-1100, OMRON 
Healthcare) and performed on both arms with a 1-min 
interval between measures. Then, measurements were 
performed twice on the arm with the highest systolic 
BP value. The mean of these two values was used to 
represent baseline BP. The lowest HR value was used to 
describe HR at rest and used to calculate rate-pressure 
product (RPP = systolic BP*HR), and the arm with the 
highest systolic BP value was used in post-interven-
tion assessment for comparisons. Mean arterial pres-
sure was calculated as (diastolic BP + 1/3(systolic BP 
– diastolic BP)). 

Secondary outcome measures
Secondary outcomes, including cardiorespiratory fit-

ness, the chair-stand test, and isometric handgrip 
strength, are thoroughly described in the original 
study’s assessment procedures10. 

Intervention
The intervention took place on an outdoor beach ten-
nis court at the School of Physical Education of the 
Federal University of Rio Grande do Sul (Universidade 
Federal do Rio Grande do Sul - UFRGS), Porto Alegre, 
Rio Grande do Sul, Brazil. Participants attended two 
sessions per week (either Monday/Wednesday or 
Tuesday/Thursday), with Friday reserved for make-up 
sessions. 

The sessions were in pairs (i.e., 2 versus 2), lasting 
45-60min each, and was composed of an initial period 
of 10min of warm-up using basic technical exercises 
(i.e., serve, volley, forehand, and backhand) followed 
by 3 sets of matches lasting 10-15min each (weeks 
1-4: 3x10min; weeks 5-8: 3x12min; and weeks 9-12: 
3x15min) with an interval of 2min between the sets. 
The matches were time-based rather than point-based 
to ensure that all participants played the same total 
time (min per session) throughout the intervention. 
The first week served as familiarization, during which 
basic rules and techniques were introduced. Based on 
these familiarization sessions, two research team mem-
bers with previous experience in beach tennis classified 
each participant into three categories: beginner (poorly 
coordinated racket movements and little movement on 
the court), intermediate (more agile and coordinated 
movements), or advanced (broad dominance in all as-
pects of the game). Matches were scheduled based on 
performance level to ensure motivation and training 
intensity. The same two researcher team members su-
pervised all training sessions and did not participate in 
further assessments and data analysis.

To assess training intensity, HR and rating of per-
ceived exertion (RPE) were recorded during the first 
(week-1) and the last (week-12) week of training. The 
HR was monitored using a chest monitor (Polar H10, 
Kempele, Finland) and analyzed via PolarFlow soft-
ware (Polar company, Kempele, Finland). The individ-
ual HRmax was estimated through Tanaka’s Equation 
(=208-0.7×age)19. The HRreserve was calculated using 
the following formula: (exercise HR–HR at rest/HR-
reserve)*100. For RPE, the participant answered a simple 
question: “How was your training?” using the CR-10 
Borg RPE-scale20. 

Enjoyment levels were measured in the same weeks 
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using the Physical Activity Enjoyment Scale (PACES) 
questionnaire, completed 30 min post-exercise. The 
questionnaire includes 18 items rated on a 7-point bi-
polar scale, yielding scores from 18 to 126, with higher 
scores indicating greater enjoyment21.

Adherence was calculated as the number of attend-
ed sessions over the follow-up period.

Classification of responders and non-responders
To assess inter-individual variability, participants were 
categorized as responders and non-responders based 
on the typical error of BP measurement (a measure 
of the variability or precision of repeated measure-
ments). It was a measurement between BP test-retest, 
following the equation: SDdifference/√2, where SDdifference: 
in which the standard deviation of the differences in 
scores was calculated for the two tests performed with-
in 24h at baseline22,23. Participants who showed reduc-
tions greater than the typical error were classified as 
responders. 

Statistical analyses
All randomized participants were included in a full 
analysis set, enabling intention-to-treat analyses. Par-
ticipants who did not complete the study were also in-
cluded in the analysis, with baseline assessment data 
carried forward to the outcome measures, except in 
the analysis of responders, for which both time points 
were required for calculation. Data were independent-
ly entered by two researchers and cross-verified. The 
statistician did not participate in the recruitment or as-
signment to the experimental sessions and was blinded 
to the interventions. Data distributions were analyzed 
using the Shapiro-Wilk test, which was combined with 
an analysis of histogram and Q-Q plots. Data were ex-
pressed as means and standard error for variables with 
normal distribution and delta values as means and 95% 
confidence intervals (95% CI). Generalized estimating 
equation analyses were used to assess the main effects 
for all outcomes across experimental interventions 
(beach tennis and control) over time in men and wom-
en (intervention*time*sex), adjusted for baseline values, 
diuretic use, height, body weight, and age, given the ob-
served pre-intervention differences that may influence 
BP outcomes. Additionally, a complementary Gen-
eralized estimating equation analysis was performed 
to compare delta changes between groups (interven-
tion*sex), using the same set of covariates to ensure 
consistent adjustment for baseline differences and po-

tential confounding factors. Adjustment for multiple 
comparisons was accomplished using the Sequential 
Bonferroni test. Chi-square or Fisher’s exact test to 
verify the association with the use of antihypertensive 
medication, sex, ethnicity, comorbidities, and rate of re-
sponders. Effect sizes were calculated using Cohen’s dz 
for within-group comparisons, and the interpretation 
of the effect size adopted was based on the following 
criteria: < 0.50, small; 0.50 to 0.79, medium; and ≥ 0.80, 
large24. Statistical significance was accepted at p < 0.05. 
All analyses were conducted using SPSS Statistics for 
Windows, version 22.0 (IBM, Armonk, NY, USA). 

Results
Figure 1 shows the participant flowchart. A total of 42 
participants (men, n = 21; women, n = 21) were ana-
lyzed. The recruiting and follow-up ranged from Feb-
ruary 2023 to March 2024. Five participants did not 
complete the post assessments (beach tennis group: 
men n = 1; women n = 1, and control group: men n = 1; 
women n = 2). For the beach tennis groups, intervention 
attendance was similar between sexes, with 79% (18 ± 
5 sessions) in men and 75% (18 ± 5 sessions) in women 
(p = 0.970), of the 24 sessions offered. All participants 
were included in the intention-to-treat analysis. 

Characteristics of the participants are presented in 
Table 1. Some baseline differences were observed be-
tween groups. In the control group, men had greater 
body mass than women (p = 0.012). Within the beach 
tennis group, men were older (p = 0.036), reported low-
er diuretic use (p = 0.006) a pattern that is consistent 
with previous findings in the literature25, and exhibited 
lower resting HR values (p = 0.026) compared with 
women. Men presented higher handgrip strength than 
women (p > 0.05). And women demonstrated lower 
VO₂peak values than men (p = 0.017).

Beach tennis training sessions
During the 12-week beach tennis training period, 
matches were scheduled based on participants’ perfor-
mance level (beginners, n = 7%; intermediate, n = 57%; 
and advanced n=37%). Exercise intensity as indicated 
by average HR loading was greater during the first 
week than in the last week of training in men (124 ± 5 
vs. 111 ± 5 bpm, p = 0.001) with tendency in women 
(134 ± 5 vs. 121 ± 4 bpm, p = 0.084). The participants 
reported a similar RPE (Borg scale CR-10) in Week 1 
and Week 12 (Men: 4 ± 0AU [moderate] / 4 ± 0AU 
[moderate], p = 0.469; Women: 3 ± 0AU [light] / 3 
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± 0AU [light], p = 0.517). Moreover, enjoyment level 
(PACES scale) during beach tennis sessions remained 
consistent between the initial and final weeks of in-
tervention (Men: 119 ± 3 [94%] vs. 121 ± 3 [96%], p 
= 0.428; Women: 125 ± 1 [99%] vs. 126 ± 1 [100%], p 
= 0.195). There were no reported neither injuries nor 
adverse events during the beach tennis sessions.

Blood pressure, heart rate at rest, and rate 
pressure product
After the 12-week of beach tennis intervention, men 
demonstrated significant reductions across all hemo-
dynamic variables (p < 0.001), whereas women showed 
reductions in systolic BP (p = 0.036), and RPP (p = 
0.005) when compared with baseline. Men in the 
control group showed an increase in resting HR (p = 
0.001), and both men and women in the control group 
exhibited increases in RPP (p = 0.013 / p = 0.044, re-
spectively) (Table 2). The delta BP values demonstrat-
ed that men and women of the beach tennis group 
showed greater reductions in systolic BP, but only 

when compared with women in the control group (p = 
0.014 / p = 0.017, respectively) (Figure 2).

Responders and non-responders to blood 
pressure
In the present study, considering the above-mentioned 
typical error calculation, we found a reduction of −5 
mmHg as the threshold for both systolic and diastolic 
BP responsiveness. For systolic BP, 62% of men and 
46% of women were classified as responders, whereas 
69% men and 54% of women for diastolic BP (Fig-
ure 3). No significant differences in rates of responders 
were observed between sexes for either systolic (p = 
0.431) or diastolic BP (p = 0.420).

Physical fitness 
After training, a significant improvement in hand-
grip strength was observed in men (p = 0.038) but 
not in women in the beach tennis group. Lower-limb 
strength also improved in the beach tennis group, with 
men presenting positive results in the time required to 

Figure 1 – Flow diagram of participants
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complete the first five repetitions (p = 0.012) and the 
total number of repetitions performed in 30 seconds 
(p = 0.003), and women improvements only in the 
30-second chair-stand test (p = 0.039). Participants in 
the control group of both sexes did not show improve-
ment in the neuromuscular outcomes. For cardiorespi-
ratory fitness, no significant differences were observed 
between groups Table 3. Figure 4 presents the compar-

ison of delta values between the groups, indicating no 
significant differences.

Discussion
The main finding of this exploratory study is the obser-

Table 1 – Baseline characteristics of men and women in the beach 
tennis and control groups before the 12-week intervention program.

Variables

Men      
Beach 
Tennis 
(n = 14)

Men      
Control 
(n = 7)

Women      
Beach 
Tennis      
(n = 14)

Women      
Control 
(n = 7)

Age, years 55 ± 2* 53 ± 2 47 ± 2 51 ± 3
Anthropometry        

Body weight, kg 89 ± 3 94 ± 4# 88 ± 5 76 ± 4
Height, cm 172 ± 13 172 ± 13 165 ± 23 165 ± 23
Body mass index, kg/m² 30 ± 1 30 ± 1 32 ± 2 30 ± 1
Waist circumference, cm 103 ± 3 105 ± 3 99 ± 3 95 ± 5

Etnicity, n (%)        
White 13 (87) 13 (87) 12 (80) 12 (80)
Black 2 (13) 2 (13) 3 (20) 3 (20)

Anti-hypertensive medications, n (%)
Diuretics 2 (14)* 2 (29) 10 (71) 4 (57)
β blockers 3 (21) 1 (14) 1 (7) 1 (14)
Angiotensin II receptor 
blockers 7 (50) 4 (57) 8 (57) 4 (57)

Calcium channel blockers 4 (29) 2 (43) 4 (29) 1 (14)
Angiotensin converting 
enzyme inibitors 4 (29) 1 (29) 3 (21) 0 (0)

Combined Therapy 5 (36) 4 (57) 9 (64) 3 (43)
Comorbidities, n (%)        

Diabetes mellitus 1 (7) 0 (0) 3 (21) 2 (33)
Hypercholesterolemia 5 (36) 5 (71) 7 (50) 4 (57)

Values are mean ± SD or number (percentagem). *Indicates a significant 
difference from women in the beach tennis group (P < 0.05).

Figure 2 –  Differences in values between post-training and 
baseline (∆) in men and women participating in the beach tennis 
and control groups. (A) Systolic blood pressure; (B) Diastolic blood 
pressure; (C) Heart rate; (D) Rate-pressure product. Data are pre-
sented as mean ± standard error. *Indicates difference from women 
of the control group (p < 0.05). #Indicates difference from men of 
the control group (p < 0.05).

Table 2 – Office hemodynamic measurements at baseline and after the 12-week intervention program

Variables
Men Beach Tennis (n = 14) Women Beach Tennis (n = 14) Men Control (n = 7) Women Control (n = 7)

Baseline Final p value Baseline Final p value Baseline Final p value Baseline Final p value
Systolic blood pressure 
(mmHg)

136 ± 3 126 ± 2 <0.001 128 ± 2 121 ± 3 0.036 132 ± 5 133 ± 6 0.808 132 ± 4 135 ± 5 0.581

Diastolic blood pressure 
(mmHg)

85 ± 2 77 ± 1 <0.001 81 ± 1 77 ± 2 0.082 83 ± 3 82 ± 2 0.138 83 ± 4 84 ± 5 0.821

Mean arterial pressure 
(mmHg)

102 ± 2 95 ± 2 0.010 97 ± 1 92 ± 2 0.045 100 ± 4 99 ± 4 0.512 99 ± 3 101 ± 5 0.749

Heart rate 
(bpm)

70 ± 2* 66 ± 2 0.007 80 ± 3 77 ± 2 0.156 67 ± 4 74 ± 5 0.001 74 ± 3 80 ± 6 0.166

Rate-pressure product 
(mmHg*bpm)

9515  
± 427

8502  
± 373 0.002 10246 

± 391
9360 
± 432 0.007 8919

± 718
9901
± 971 0.013 9760

± 522
10728
± 745 0.044

Variable values are presented as mean ± SE. Delta values and between-Group difference are expressed as mean (95% confidence intervals). *In-
dicates a significant difference from women in the beach tennis group (p < 0.05). Bold p-values indicate significant results at baseline (p < 0.05).
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vation that a 12-week beach tennis program appeared 
to lower BP in men and women patients with treated 
hypertension. This preliminary finding underscores the 
potential of beach tennis as a feasible, easy-to-learn, 
and accessible exercise modality for lowering BP in 
both men and women. Interestingly, some potential 
sex-based differences were noted since men exhibited a 
higher responder rate and showed improvement across 
all neuromuscular outcomes. Given the exploratory na-
ture of these data, robust, prospective studies with larger 

sample sizes and designs specifically powered to inves-
tigate this potential discrepancy are warranted to either 
confirm or refute this hypothesized differential effect.

A 12-week recreational beach tennis intervention 
reduced systolic (-10 mmHg) and diastolic BP (-8 
mmHg) in men with treated hypertension. Among 
women, systolic BP decreased (-7 mmHg), and values 
were 13 mmHg lower at the end of the study compared 
with those in the control group. The magnitude of BP 
reduction is comparable to the effects reported in a me-
ta-analysis of 17 studies on recreational football with 
a similar training volume and duration26. In contrast, 
other recent studies evaluating recreational football27 
and futsal28 fail to show reductions on BP in partici-
pants using antihypertensive medication. Importantly, 
a reduction of approximately 10 mmHg in systolic BP 
is clinically meaningful, being associated with a 20% 
lower risk of major cardiovascular events, a 17% re-
duction in coronary heart disease, and a 27% decrease 
in stroke risk29. This finding is particularly noteworthy 
given that the cohort consisted of patients already un-
dergoing pharmacological treatment for hypertension.

Figure 3 – Individual changes in systolic (A) and diastolic (B) 
blood pressure (final minus baseline) in 13 men and 13 women who 
underwent pre- and post-intervention assessments. Dashed line: 
minimal detectable change (5 mmHg).

Figure 4 – Differences in values between post-training and baseline 
(∆) in men and women participating in the beach tennis and control 
groups. (A) Handgrip strength in the dominant arm; (B) Hand-
grip strength in the non-dominant arm; (C) 30-s chair stand; (D) 
5-times chair stand. Data are presented as mean ± standard error. 
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We found only one previous investigation that 
compared the BP responses between sexes after a rec-
reational sport intervention. In that study, men and 
women with prediabetes engaged in recreational foot-
ball twice weekly combined with dietary counseling 
for 16 weeks. Similarly to our study, men and women 
presented similar BP reductions30. The magnitude of 
physiological adaptations to exercise varies across in-
dividuals and sexes undergoing the same training pro-
gram31. Some individuals (responders) exhibit a reduc-
tion in BP, while others maintain or even increase their 
BP (non-responders)32,33. In our study, 62% of men and 
46% of women were classified as responders for systolic 
BP, corresponding to 38% of men and 54% of wom-
en as non-responders. These results align with a recent 
study showing that after 12-weeks of continuous aer-
obic training, 67% of women were considered non-re-
sponders for systolic BP34. In the same study, women 
classified as non-responders after more 12-weeks of 
training became responders when exercise volume was 
increased (60%) or when high-intensity interval train-
ing was applied (100%), suggesting that women may 
require greater training loads to achieve BP reductions. 
However, considering the exploratory characteristic of 
these studies, a larger randomized controlled trial, with 
the primary focus on the potential differences between 
men and women, is mandatory.

The RPP, which is a reliable surrogate measure of 
myocardial oxygen consumption and cardiac workload, 
is strongly associated with left ventricular mass and 
ischemic events, including myocardial infarction35. The 
literature suggests that the threshold for cardiovascu-
lar disease and all-cause mortality is higher than 9,488 
mmHg*bpm35. In our study, men and women allocated 

to the beach tennis group began the training interven-
tion with RPP above the cardiovascular risk thresh-
old (9,515 and 10,246 mmHg*bpm, respectively). Af-
ter training, both groups presented values below this 
threshold, with reductions of 1,013 and 886 mmH-
g*bpm for men and women, respectively. In contrast, 
participants in the control group showed a significant 
worsening in RPP, with men increasing by 982 mmH-
g*bpm and women by 968 mmHg*bpm, in this way re-
maining above the cardiovascular risk threshold. These 
findings highlight the potential of recreational beach 
tennis as an effective non-pharmacological strategy to 
reduce cardiac workload and mitigate cardiovascular 
risk in men and women with treated hypertension.

Higher levels of upper- and lower-body muscular 
strength are associated to lower mortality risk in adults, 
regardless of age and follow-up period36. A recent study 
utilizing multicomponent exercises performed twice 
weekly over 10-weeks demonstrated improvements 
in the 30” chair stand test (lower-body strength) and 
handgrip strength (upper-body strength) in adults with 
cardiovascular disease37. These findings are consistent 
with our results, where both men and women improved 
their performance on the chair stand test after 12-weeks 
of beach tennis. However, only men demonstrated sig-
nificant improvements in handgrip strength in both 
arms. This is consistent with a study on multicompo-
nent recreational team handball training, which did 
not report improvements in handgrip strength among 
women after 16-weeks of training38. Regarding VO-
2max, it was expected that improvements would follow 
the 12-week program, given the aerobic and anaerobic 
demands of the sport39. However, contrary to expecta-
tions, no significant increases in VO2max were observed 

Table 3 – Physical fitness measurements at baseline and after the 12-week intervention program

Variables
Men Beach Tennis (n = 14) Women Beach Tennis (n = 14) Men Control (n = 7) Women Control (n = 7)

Baseline Final p value Baseline Final p value Baseline Final p value Baseline Final p value
Handgrip test                        

Dominant arm (kg) 51 ± 2*# 54 ± 2 0.038 37 ± 2 37 ± 2 0.741 51 ± 3*# 53 ± 3 0.459 32 ± 3 33 ± 2 0.542
Non-dominant arm (kg) 49 ± 2*# 53 ± 3 0.010 33 ± 2 34 ± 2 0.400 46 ± 4*# 49 ± 3 0.203 33 ± 2 34 ± 1 0.068

30s Chair-stand test                        
Repetitions 22 ± 1 25 ± 1 0.012 22 ± 1 23 ± 1 0.039 22 ± 1 22 ± 2 0.899 20 ± 2 20 ± 2 0.695
Five-time (s) 7 ± 0 6 ± 0 0.003 7 ± 0 7 ± 1 0.361 7 ± 1 7 ± 1 0.786 8 ± 1 8 ± 1 0.608

Cardiorespiratory fitness                      
Peak VO2 31 ± 2* 32 ± 1 0.407 26 ± 1 26 ± 1 0.705 30 ± 1 32 ± 2 0.063 28 ± 2 26 ± 2 0.050

Variable values are presented as mean ± SE. Delta values and between-Group difference are expressed as mean (95% confidence intervals). 
BP: blood pressure (mmHg); AP: arterial pressure (mmHg); Heart rate (bpm); RPP: Rate-pressure product (mmHg*bpm); *Indicates a 
significant difference from women in the beach tennis group (p < 0.05). #Indicates a significant difference from women in the control group 
(p < 0.05). Bold p-values indicate significant results at baseline (p < 0.05).
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after training, suggesting that the intensity and volume 
of training may not have been sufficient to elicit car-
diorespiratory fitness adaptations in men and women.

Another important aspect to consider in sports 
training is an individual’s motivation and enjoyment, 
as these are significant factors influencing their par-
ticipation in sporting activities and the feasibility of a 
training concept40. Although motivation was not di-
rectly assessed in the present study, a previous study 
suggested that women often report lower interest and 
enjoyment compared to men7. A noteworthy result of 
this study is the high enjoyment level reported from 
the first week of beach tennis training, with continued 
improvement over time, culminating in 100% enjoy-
ment levels reported by women in the final session. 
These results indicate that beach tennis may serve as an 
effective strategy for increasing long-term engagement 
in physical activity, particularly among women.

This study presents limitations that should be con-
sidered. The exploratory, post-hoc nature of this specific 
analysis constitutes a primary limitation. The small sam-
ple size reflects the scope of the original trial10, reducing 
the statistical power of the current analyses. Nonethe-
less, the study also has strengths. The absence of injuries 
or adverse effects during the beach tennis program and 
the assessment of cardiovascular demand during the 
practice indicate the safety and feasibility of the inter-
vention for men and women with hypertension. Fur-
thermore, the high enjoyment reported by participants, 
combined with measurable cardiovascular benefits, un-
derscores the feasibility and potential long-term adher-
ence to beach tennis training, especially among women. 

In summary, a 12-week recreational beach tennis 
training seems to induce similar BP reductions in men 
and women with hypertension. Nonetheless, the prelim-
inary findings regarding distinct neuromuscular and he-
modynamic responses between sexes highlight the need 
for further, well-powered studies designed to either con-
firm or refute these potential sex-based differences and 
guide the optimal prescription of beach tennis as an exer-
cise intervention for men and women with hypertension.
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model with point counting, which is the usual for-
mat of the modality?

•	 Page 7, line 4 presents the study sample size. It is 
recommended to include this information at the 
beginning of the Methods section, together with 
the description of the study design and the inclu-
sion and exclusion criteria.

•	 Page 7, line 21, I suggest replacing the term “sex” 
with “gender.”

Results
•	 Is the use of tables and figures appropriate and does 

it facilitate the adequate presentation of the study 
results?
Yes

•	 Is the number of illustrations in the article consis-
tent with the journal’s submission guidelines?
Yes

•	 Are the number of participants at each stage of the 
study, as well as the number and reasons for losses 
and refusals, presented in the manuscript?
Partially

•	 Are participant characteristics presented and suffi-
cient?
Yes

•	 Are the results adequately presented, highlighting 
the main findings and avoiding unnecessary repe-
tition?
Yes
Suggestions/Comments:

•	 In Figure 1, I suggest specifying what is included 
under the category “other reasons,” as this classi-
fication is very generic. Detailing the reasons for 
dropout may be relevant and open possibilities for 
future research to explore these factors within the 
context of the modality.

•	 In the tables, delta values are presented for some 
variables, accompanied by the term in parentheses 
“(value to value).” However, this notation is not 
clear. I question whether these refer to mean and 
standard deviation values. If so, I recommend us-
ing the conventional notation applied to variables 
(e.g., mean ± SD) to maintain standardization and 
facilitate understanding. If this is not the intention, 
I suggest clarifying more objectively what this form 
of presentation aims to convey.

Discussion
•	 Are the main findings of the study presented?

Yes
•	 Are the limitations and strengths of the study pre-

sented and discussed?
Yes

•	 Are the results discussed in light of the study’s lim-
itations and the existing knowledge on the subject?
Partially

•	 Are the potential contributions of the main findings 
to scientific development, innovation, or real-world 
intervention discussed by the authors?
Partially
Suggestions/Comments:

https://creativecommons.org/licenses/by/4.0/


Carpes et al.	 Men and women differences after beach tennis 

Rev. Bras. Ativ. Fis. Saúde. 2026;31:e0427	  Page 14/18 

•	 Why do the authors believe that men were more re-
sponsive than women to the practice of the modal-
ity? I recommend discussing possible physiological, 
behavioral, or methodological factors that may have 
influenced this result.

•	 When stating that Beach Tennis is an accessible 
modality, considering the context of the country 
where the study was conducted, how was this claim 
controlled or substantiated? Was there any eco-
nomic, demographic, or social criterion or analysis 
supporting this statement?

•	 On page 10, line 17, it is mentioned that there is a 
reduction of 10 mmHg for men and 8 mmHg for 
women. However, the wording suggests an increase 
in these blood pressure values. I suggest changing 
this to “–10 mmHg” and “–8 mmHg,” or using 
clearer wording such as “a reduction of 10 mmHg” 
and “a reduction of 8 mmHg.” The same adjustment 
is recommended for line 19.

•	 The discussion addresses the use of antihyperten-
sive medications. In this regard, it is questioned 
how the authors controlled this variable. Was there 
any stratification of participants according to med-
ication class? Was the statistical model (GEE) 
adjusted considering the type of medication? The 
statistical description does not specify this factor. 
Additionally, how do the authors justify that the 
observed blood pressure reduction is exclusively 
due to training, rather than the isolated effect of 
medication or the combined effect of training and 
pharmacological treatment?

•	 On page 12, line 21, the authors mention that mo-
tivation is a relevant factor for adherence to the mo-
dality. However, was this factor actually measured or 
methodologically considered in the study? The ar-
gument is pertinent, but it was not evaluated within 
the scope of the research. Therefore, it is suggested 
to clarify the purpose of this point in the discussion, 
since it is not a variable directly analyzed.

Conclusion
•	 Was the study conclusion presented appropriately 

and is it consistent with the study objective?
Yes

•	 Is the study conclusion original?
Yes
Suggestions/Comments:

•	 No suggestions.

References
•	 Are the references current and sufficient?

Yes
•	 Is most of the reference list composed of original 

research articles?
Yes

•	 Do the references comply with the journal’s guide-
lines (quantity and format)?
Yes

•	 Are in-text citations appropriate, meaning that the 
statements in the text cite references that actually 
support those statements?
Yes
Suggestions/Comments:

•	 No suggestions.

Comments to the author
•	 The study proposal is relevant and contributes to 

the discussion of a modality that is highly popular 
in Brazil. However, there are still important gaps in 
the abstract, methodology, and discussion that need 
to be clarified so that the study achieves greater ro-
bustness and is better understood.

•	 In particular, it is essential to detail how the clas-
sification of antihypertensive medications was per-
formed and how this variable was incorporated or 
controlled in the statistical analysis, especially in 
the GEE model. In addition, it is crucial to include 
the sample size calculation in the methodology sec-
tion, clearly informing the parameters used for its 
determination.

•	 It would also be important to further deepen the dis-
cussion regarding the reasons why men were more 
responsive than women in the analyzed outcomes.

•	 Finally, although motivation is mentioned in the 
discussion as a relevant factor, it was not directly 
assessed in the study. This requires better contextu-
alization of its inclusion in the text or, alternatively, 
a clear delimitation that it represents only a theo-
retical reflection, not a finding of the present study.

Final decision
•	 Substantial revisions required	

Reviewer B
Wagner Prado  

California State University San Bernardino, Califórnia, United States.

This manuscript addresses an interesting and timely 
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question regarding the effects of recreational sport on 
blood pressure and fitness in individuals with hyper-
tension. However, upon closer examination, there are 
substantial methodological and reporting issues that 
limit the validity and transparency of the findings. In 
particular, the study is presented as a secondary anal-
ysis of a randomized controlled trial, but the design 
more closely resembles a post-trial, uncontrolled fol-
low-up intervention that was not pre-registered. Addi-
tional concerns include unclear participant recruitment 
and assessment procedures, lack of detail in outcome 
reporting, and unregistered subgroup analyses. My de-
tailed comments are provided below.

Major concerns
•	 Although the manuscript frames this work as a “sec-

ondary analysis,” the description of participant flow 
indicates that it is essentially a post-trial, single-arm 
follow-up intervention. After the original trial, only 
two control participants completed the intervention 
alongside the initial intervention group, leaving no 
valid comparator group. Importantly, this extension 
phase does not appear in the original clinical trial 
registration, raising concerns about transparency 
and selective reporting. Furthermore, the analyses 
comparing men and women were not pre-spec-
ified in the trial registry, suggesting they may be 
exploratory and unplanned. Introducing unregis-
tered analyses, especially subgroup comparisons, 
without clear justification undermines confidence 
in the results and raises ethical concerns regarding 
adherence to pre-registered protocols and reporting 
standards (CONSORT, ICMJE). For clarity and 
integrity, the authors should explicitly acknowledge 
that this study is a non-randomized follow-up, not 
a secondary analysis of the RCT, and should discuss 
the absence of trial registration for this phase and 
for the sex-based comparisons.

Specific comments
•	 In the original trial, there were two groups: beach 

tennis (n=28) and control (n=14).
•	 After the trial ended, the control group was invited 

to also try the intervention. However, only 2 con-
trols actually completed it.

•	 The “current study” then combines those 2 with the 
28 originally assigned to the intervention → effec-
tively a single-arm intervention study with n=30.

•	 There is  no remaining comparator group  and no 

randomization preserved.
•	 Calling it a “secondary analysis” is misleading, 

because the design is closer to an  open-label fol-
low-up intervention study or a post-trial extension, 
not a re-analysis of the RCT data.

•	 This has big implications:
	– Internal validity: Without a control group, any 
observed effects cannot be attributed to the in-
tervention alone.

	– Terminology:  The methods section should not 
frame this as a “secondary analysis of the RCT,” 
but rather as an  extension study  (or “post-trial 
intervention study”).

	– Transparency: The authors should explicitly state 
that this analysis lacks a randomized control 
group and is exploratory in nature.

Final decision
•	 Resubmit for Review

Reviewer C
Luan Morais Azevêdo  

Federal University of Mato Grosso do Sul, Campo Grande, Brazil

Format
•	 Does the article meet the manuscript preparation 

rules for submission to the Revista Brasileira de 
Atividade Física e Saúde?
Yes

•	 Regarding formal aspects, is the manuscript well 
structured, containing the sections: introduction, 
methods, results, and discussion (with the conclu-
sion as part of the discussion)?
Yes

•	 Is the language appropriate, and is the text clear, 
precise, and objective?
Yes

•	 Was any indication of plagiarism observed in the 
manuscript?
No
Suggestions/Comments:

•	 The manuscript is in the format required for pub-
lication in this journal. However, I would like to 
suggest that the authors make one more revision 
before publication. For example, on line 13 of page 
12, “both men and ?? improved...”. I think “women” 
is missing.

Abstract
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•	 Are the abstract and the abstract in English ade-
quate (containing: objective, information about the 
study participants, variables studied, main results, 
and a conclusion) and do they reflect the content of 
the manuscript?
Partially
Suggestions/Comments:

•	 It’s confusing to read the title “middle-aged” and 
then look at the summary and see “aged 35–65 
years”.

Introduction
•	 Was the research problem clearly stated and delim-

ited?
Yes

•	 Is the research problem adequately contextualized 
in relation to existing knowledge, moving from the 
general to the specific?
Yes

•	 Are the reasons justifying the need for the study 
(including the authors’ assumptions about the 
problem) well established in the text?
Yes

•	 Are the references used to support the presentation 
of the research problem current and relevant to the 
topic?
Yes

•	 Was the objective clearly presented?
Yes
Suggestions/comments:

•	 None.

Methods
•	 Are the methodological procedures, in general, ap-

propriate for studying the research problem?
Partially

•	 Are the methodological procedures adopted for 
conducting the study sufficiently detailed?
Partially

•	 Was the procedure used for participant selection 
or recruitment appropriate for the problem stud-
ied and described in a sufficient, clear, and objective 
manner?
Yes

•	 Were information about the instruments used for 
data collection, their psychometric properties (e.g., 
reproducibility, internal consistency, and validity), 
and, when relevant, the operational definition of 
variables presented?

Yes
•	 Is the data analysis plan appropriate and adequately 

described?
Yes

•	 Were the inclusion and/or exclusion criteria for par-
ticipants described and appropriate for the study?
Yes

•	 Did the authors provide clarification regarding the 
ethical procedures adopted for conducting the re-
search?
Yes
Suggestions/Comments:

•	 Usually, 3 blood pressure measurements are tak-
en to obtain the average and an error of 4 mmHg 
between measurements. Why did the authors 
take only 2 measurements and adopt an error of 5 
mmHg?

Results
•	 is the use of tables and figures appropriate and does 

it facilitate the adequate presentation of the study 
results?
Partially

•	 Is the number of illustrations in the article consis-
tent with the journal’s submission guidelines?
Yes

•	 Are the number of participants at each stage of the 
study, as well as the number and reasons for losses 
and refusals, presented in the manuscript?
Yes

•	 Are participant characteristics presented and suffi-
cient?
Yes

•	 Are the results adequately presented, highlighting 
the main findings and avoiding unnecessary repe-
tition?
Yes
Suggestions/Comments:

•	 Figures 2 and 3 do not have the title of the Y 
axis. There are 14 bars, and it’s confusing to know 
whether each bar represents a BP measurement or 
a week of training.

•	 Under Limitations, you mention adherence. I hav-
en’t seen any results/frequency regarding adherence. 
I would like to see this data. For example: “Adher-
ence to training sessions was similar/different and 
greater/less than xx% in both training groups and 
training intensity increased/decreased similarly/
differently and as planned in both groups.....”
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Discussion
•	 Are the main findings of the study presented?

Yes
•	 Are the limitations and strengths of the study pre-

sented and discussed?
Yes

•	 Are the results discussed in light of the study’s lim-
itations and the existing knowledge on the subject?
Yes

•	 Are the potential contributions of the main findings 
to scientific development, innovation, or real-world 
intervention discussed by the authors?
Yes
Suggestions/Comments:

•	 I would like to suggest removing lines 6 to 8 on page 
9: “There was no sex difference in terms of heart rate 
and RPE during both Week 1 and Week 12. None-
theless, there was a tendency for women to exhib-
it higher levels of enjoyment compared to men in 
both Week-1 (P=0.088) and Week-12 (P=0.072).” I 
think this is far from being a “tendency”.

Conclusion
•	 Was the study conclusion presented appropriately 

and is it consistent with the study objective?
Yes

•	 Is the study conclusion original?
Yes
Suggestions/comments:

•	 None.

References
•	 Are the references current and sufficient?

Yes
•	 Is most of the reference list composed of original 

research articles?
Yes

•	 Do the references comply with the journal’s guide-
lines (quantity and format)?
Yes

•	 Are in-text citations appropriate, meaning that the 
statements in the text cite references that actually 
support those statements?
Yes
Suggestions/comments:
None.

Comments to the author
•	 Congratulations on your work. My suggestions are 

attached and I hope I can make a positive contribu-
tion to this work.

Final decision
•	 Minor revisions required

Section Editor’s considerations
Marilia de Almeida Correia  

Universidade Nove de Julho, São Paulo, São Paulo, Brazil. 

Dear Authors,
Please find below additional comments to those 

provided by the reviewers:

Methods
•	 It is requested that, in the revised version of the 

manuscript, a review be carried out in accordance 
with the CONSORT items, ensuring that all of 
them are addressed. In addition, it is necessary to 
attach the completed checklist as a separate doc-
ument.

•	 In the manuscript submission form, it is stated that 
the study protocol was not registered. However, the 
article cited as “primary” refers to a registration in 
ClinicalTrials (NCT03909321) and to a protocol 
paper (DOI: 10.1186/s12889-020-10117-5). We 
would like clarification as to whether these records 
refer to the same dataset used in the present manu-
script. If so, it is suggested that this information be 
explicitly stated to ensure greater transparency.

•	 In the “Procedures” item of the Methods section, it 
is mentioned that “All evaluations were performed 
by two independent assessors blinded to the inter-
ventions.” However, the manuscript gives the im-
pression that only the intervention group (beach 
tennis) was evaluated, with exclusion of the control 
group. Is this interpretation correct?

•	 In the “Sample size” item, it is not clear why data 
from the control group were not considered. Ex-
cluding this group may generate important biases 
in the interpretation of the results, since without the 
inclusion of a control group, uncertainty remains as 
to whether the observed effects are truly due to the 
training or to other factors, such as natural variabil-
ity, time effects, or participants’ expectations. The 
control group is essential to provide a valid basis for 
comparison and to ensure greater robustness of the 
study’s conclusions.

•	 Still within this item, it is important to highlight 
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that the use of data from the control group after of-
fering the intervention may introduce bias, since at 
this second moment there is no longer maintenance 
of randomization or blinding and participants pres-
ent different exposure times. Therefore, it is recom-
mended that the authors reconsider this choice or, 
at least, clearly state this limitation in the analysis.

•	 In the “Statistical analyses” item, I had doubts re-
garding two points: (i) it is mentioned that the stat-
istician was blinded to the intervention, but consid-
ering that the study presents only one intervention 
group, would this information not be inconsistent?; 
and (ii) the use of the GEE model with an inter-
vention factor is mentioned, but it was not clear 
how this was applied within the described design. 
Could these aspects be clarified?

•	 Still in the “Statistical analyses” item, it is not clear 
which method was used for the intention-to-treat 
analysis.

Results
•	 Differences were observed in baseline sample char-

acteristics, which should be taken into account 
when interpreting response comparisons. In partic-
ular, variables such as age, height, and use of diuret-
ics stand out, as they are directly related to blood 
pressure values and their responses to physical ex-
ercise. The most appropriate approach would be to 
weight or adjust the analyses for these differences in 
order to reduce possible biases in the interpretation 
of the results.

•	 The figures present a ‘net effect’ on the Y axis, but 
there is no description in the Methods section of 
how this net effect was calculated. Is it possible 
that the figures are actually showing only the deltas 
(post–pre differences) of blood pressure responses?

•	 In addition, the figures present 14 bars for wom-
en and 14 for men; however, the Methods section 
states that the analysis would follow the inten-
tion-to-treat principle. For these figures, were par-
ticipants who dropped out of the study not includ-
ed? If they were excluded, this information needs to 
be explicitly stated in the text.

•	 Based on the organization of the tables presented, it 
can be inferred that paired-sample mean compari-

son tests were performed for within-group analyses 
(women pre vs. women post; men pre vs. men post) 
and independent-sample mean comparison tests 
were performed for between-group analyses (men’s 
delta vs. women’s delta). Is this interpretation cor-
rect? If so, please clarify to which data the GEE 
was applied, as mentioned in the statistical analysis 
section. It is also requested that this section be ad-
justed to accurately reflect the statistical procedures 
that were actually used.

Discussion
•	 The first paragraph of the discussion begins with 

the statement: “The main finding of the present 
study is that a 12-week beach tennis program ef-
fectively lowered BP in men and women patients 
with treated hypertension, with more men classified 
as responders, and a higher effect size in men com-
pared to women.” As a researcher, I consider that 
greater caution is necessary in these conclusions.

•	 First, the statement that there was a reduction in 
blood pressure should be interpreted with great 
caution, as the absence of a control group makes 
it impossible to ensure that the observed decrease 
resulted exclusively from the intervention. With-
out this comparison group, the influence of exter-
nal factors, such as time effects, spontaneous blood 
pressure variations, or even a placebo effect, cannot 
be ruled out.

•	 Second, the conclusion that men were more re-
sponsive than women also requires caution. It is 
essential to clarify whether a specific statistical 
analysis was performed to support this statement. 
Otherwise, the interpretation may be weak. In this 
regard, it is suggested that a test (for example, a chi-
square test) be applied to compare the proportions 
of responders between sexes, which would provide 
greater robustness and transparency to the conclu-
sion presented.

•	 In the fourth paragraph of the discussion, there 
appears to be an error in the statement: “In our 
study, 43% of men were classified as non-respond-
ers, compared to 57% of women.” Please review this 
excerpt.
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