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Abstract

Objective: To assess the effects of order of resistance training (RT) and high-intensity interval
training (HIIT) on functional capacity, blood pressure, and body composition in middle-aged and
older women. Methods: Twenty-two participants were randomly assigned to one of two groups:
RT followed by HIIT (RT-HIIT, n = 10, mean age 64.5 + 7.9 years) or HIIT followed by RT
(HIIT-RT, n = 10, mean age 59.32 * 4.44 years). Both groups trained twice a week for 8 weeks.
RT was composed of 7 exercises for the upper and lower body. HIIT was composed of alternate
pairings of high-intensity (> 85% of maximum heart rate [MHR]) and moderate-intensity (60%
MHR) running. Results: A time effect was found for upper-body muscle endurance (HIIT-RT
=+9.43%; RT-HIIT = +6.16%), agility and dynamic balance (HIIT-RT = -5.96%; RT-HIIT
= -8.57%), and cardiorespiratory fitness (HIIT-RT = +5.14%; RT-HIIT = +6.13%), with no
difference between groups. Body composition and blood pressure did not change throughout the
investigation for either group. Conclusion: Eight weeks of a combined HIIT and RT exercise
program improved functional capacity of middle-aged and older women without altering blood
pressure and body composition, regardless of the order of exercises.

Keywords: aging; body fat distribution; body composition; resistance training; physical

performance; endurance training.

Resumo

Objetivo: Avaliar os efeitos da ordem do treinamento resistido (TR) e do treinamento
intervalado de alta intensidade (HIIT) sobre a capacidade funcional, pressdo arterial e
composig¢do corporal em mulheres de meia-idade e idosas. Metodologia: Vinte e duas mulheres
foram aleatoriamente designadas em dois grupos: um grupo realizou TR seguido por HIIT
(TR-HIIT,n = 10, 64,5 + 7,94 anos) e outro grupo realizou HIIT seguido por TR (HIIT-TR,
n =10, 59,32 + 4,44 anos). Ambos os grupos treinaram duas vezes por semana durante oito
semanas. O TR foi composto por sete exercicios para a parte superior e inferior do corpo.
O HIIT foi composto de pares alternados de corrida de alta intensidade (> 85% da frequéncia
cardiaca maxima [FCM]) e intensidade moderada (60% FCM). Resultados: Foi encontrado
um efeito dos programas de exercicio para a resisténcia muscular de membros superiores do
corpo (HIIT-TR = +9.43%; TR-HIIT = +6.16%), agilidade e equilibrio dindmico (HIIT-TR
=-5,96%; TR-HIIT = -8.57%) e aptidao cardiorrespiratéria (HIIT-TR = +5.14%; TR-HIIT
= +6.13%), sem diferenga entre os grupos. A composigdo corporal e a pressio arterial nio se
alteraram ao longo da investigagdo em nenhum dos grupos. Conclusio: Oito semanas de um
programa combinado de exercicios de HIIT e de TR proporcionaram melhora na capacidade
funcional de mulheres de meia-idade e idosas, sem alterar a pressio arterial e a composi¢o
corporal, independente da ordem de execugio.

Palavras-chave: envelhecimento; distribui¢do da gordura corporal; composigio corporal;

treinamento de for¢a; desempenho fisico; treino aerébico.
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Combined training in aging women

INTRODUCTION

Worldwide life expectancy is increasing and, according to
data from the World Health Organization, by 2050, one in
five people will belong to the older population, for a total
approximately 2 billion individuals over 60 years of age
spread across the planet.! This natural process is associated
with numerous changes in different biological systems, such
as reduced muscle strength,? decreases in fat-free mass and
bone mineral density, and concomitant increases in body fat,**
which, altogether, can negatively affect health and functional
fitness of the older adult, regardless of the presence or absence
of diseases.” As a result of reduction in muscle strength, for
example, older adults may be unable to perform basic tasks
of daily living independently, compromising their health and
increasing frailty and risk of falls, which will likely lead to
increased risk of all-cause mortality.® In addition, reductions
in fat-free mass and muscle mass are likely to be associated
with reductions in muscle strength and mobility.”

In order to mitigate these losses, engaging in physical
exercise programs has been recommended for older adults
due to the numerous health benefits reported in the liter-
ature.®’ These benefits are obtained regardless of whether
these programs are composed of aerobic or strength/anaer-
obic exercises.!’ Resistance training (RT) has been widely
supported as an effective intervention,'' since it promotes
significant increases in muscle strength,'? enhances fat-free
mass," reduces body fat,* and lowers blood pressure,® all of
which improve health and quality of life for older adults.'®
Aerobic training, on the other hand, such as high-intensity
interval training (HII'T) can elicit increases in muscle strength,
aerobic capacity, functional mobility,'” and improvements in
the different components of body composition.'®

Furthermore, to enhance the overall benefits of exercise,
some studies have investigated the combined effects of these
two types of physical exercise in older adults; their results have
shown significant improvements in lipid profile, anthropo-
metric measures, insulin levels, muscle strength, body compo-
sition, electromyographic activity, and mobility."*? For these
reasons, the American College of Sports Medicine recom-
mends that both modalities of exercise compose a training
program for older individuals.”! However, the guidelines do
not indicate whether there is a preferable order in which
exercises should be performed when both modalities are
included in the same session of exercise training.

In this sense, previous investigations have focused on ana-
lyzing the execution order of a combined training program,
with conflicting findings. Some researchers found no influence
of the execution order on maximal endurance power adapta-

tions in older men, but superior gains for muscle quality and

lower-body muscle strength gains, as well as greater changes
in the neuromuscular economy, when the training was initi-
ated with RT;**? while a more recent study showed significant
increases in muscle strength in post-menopausal women, with
no differences between the execution orders employed.” To
date, no studies have analyzed the possible differential effects
that exercise order in combined training could promote on
adaptations in functional capacity, blood pressure, and body
composition components in middle-aged and older women.
A study of this nature could contribute considerably to the
practice of professionals and researchers who prescribe physical
exercises for older women, providing more specific targeting of
the most efficient order of execution for improving functional
capacity, blood pressure, and body composition. Therefore,
the purpose of our investigation was to analyze the effects of
order of execution of RT and HIIT within a combined train-
ing program on functional capacity, blood pressure, and body
composition in middle-aged and older women. Our hypoth-
esis was that order of exercise administration would have no
differential effect on improvements in functional capacity, body
composition, or blood pressure of the participants.

METHODS

Participants

Participant recruitment was carried out through newspaper,
radio advertisements and home delivery of flyers in the central
area and residential neighborhoods of a single city. Initially, 41
women aged > 50 years volunteered to participate in this study.
Allinterested participants completed a detailed health history and
physical activity questionnaires, and were subsequently admit-
ted to the study if they met the following inclusion criteria: no
hypertension (systolic blood pressure (SBP) < 140 mmHg and
diastolic blood pressure (DBP) < 90 mmHg), no diabetes, no
cardiac or renal dysfunction, no smoking, no current hormone
replacement therapy, and not engaging in any physical exercise
more than once a week during the preceding 6 months.

After individual interviews, 9 volunteers were excluded
because they did not meet the inclusion criteria. Therefore, 32
participants were included in the study and then completed a
diagnostic, graded exercise stress test with 12-lead electrocar-
diogram (reviewed by a cardiologist). Their health professionals
cleared all for participation in the study with no restrictions.
Written informed consent was obtained from all participants after
being provided with a detailed description of study procedures,
benefits, and possible risks. This investigation was conducted in
accordance with the Declaration of Helsinki and approved by
the local University Ethics Committee (opinion 2.754.821). The
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32 older women were randomly assigned to one of two groups:
one group performed RT followed by HII'T (RT-HII'T, n =
16,64.51 + 7.94 years, 70.10 + 9.12 kg, 158.01 + 7.43 cm and
28.34 + 3.50 kg/m?), while the other group performed HIIT
followed by RT (HIIT-RT,n = 16,59.32 + 4.44 years, 72.20 +
11.61 kg, 153.91 + 4.54 cm and 30.50 + 5.03 kg/m?). A blin-
ded researcher was responsible for generating computer-based
random numbers for participant allocation. The professionals
responsible for the training supervision did not participate in the
randomization process. However, as they monitored the older
wormen, they were not blinded to the execution order perfor-
med by the participants. Participants engaged in both programs
twice a week for 8 weeks.

After the intervention period, 12 participants dropped out
of the study due to surgery, injury (not related to the train-
ing program), personal reasons, or loss of interest. Therefore,
20 participants were analyzed [HIIT-TR (n = 10, 60.30
+ 4.61 years, 71.80 + 4.46 kg, 154.00 + 4.46 cm, 30.40 +
5.08 kg/m*) TR-HIIT (n = 10, 60.00 + 7.88 years, 69.90 +
11.40 kg, 158.00 * 7.38 cm, 28.20 + 3.28 kg/m?)]. Figure 1
presents a schematic design of participant recruitment and

allocation, based on the CONSORT 2010 flow diagram.*

Blood pressure

SBP and DBP were measured with an automated electronic
oscillometric arm blood pressure monitoring device (G-Tech
Home MSP20). During measurements, participants were
instructed to remain quiet, seated in a chair with back sup-
port, feet on the floor, right arm resting on a table and raised
to the height of the midpoint of the sternum. Pre-training
session measurements were conducted after 5 min rest.
Laboratory temperature was controlled and maintained at
approximately 25°C, and all procedures followed the recom-
mendations of the American Heart Association.? Previous
test-retest measurements resulted in an ICC of 0.99 for SBP
and 0.97 for DBP.

Anthropometry

Body mass was measured to the nearest 0.1 kg using a cal-
ibrated electronic scale (Omron, Model HBF-214, Illinois,
USA). Height was measured to the nearest 0.1 cm with a
wall-mounted stadiometer (E120A — Tonelli), with partic-
ipants standing. For both measures, participants wore light
workout clothing and no shoes. Body mass index (BMI) was
calculated as body mass (kg) divided by height (m) squared.

Accessed for eligibility (n = 41)

Enrollment

Excluded (n=9)
Not meeting inclusion criteria

—>

Y

Randomized (n = 32)

v

HIIT-RT (n = 16)
8 weeks
twice a week

v

Lost to follow-up (n = 6)
1 surgery

1 injury
4 personal reasons

v

Final sample (n = 10)

Allocation

Follow-up

Analysis

v

RT-HIIT (n = 16)
8 weeks
twice a week

v

Lost to follow-up (n = 6)
2 loss of interest
1 surgery
1 injury
2 personal reasons

v

Final sample (n = 10)

Flowchart for screening, recruitment, allocation, and intervention.

Geriatr Gerontol Aging. 2022;16:¢0220013

www.ggaging.com

3/8


http://www.ggaging.com

Combined training in aging women

Body composition

Single-frequency bioelectrical impedance analysis (model 310g;
Biodynamics Corporation, Seattle, WA, USA) was used to
estimate fat-free mass (FFM) and fat mass (FM). The spectral
bioelectrical impedance device was calibrated prior to testing
each day according to the manufacturer’s recommendations.
'The same professional performed all measurements on the
participants between 6:00 a.m. and 9:00 a.m. Participants
were instructed to void about 30 min before testing, abstain
from ingesting food or drink in the 4 h prior to testing, avoid
strenuous physical exercise for at least 24 h prior to testing,
refrain from consuming alcoholic and caffeinated beverages
for at least 48 h prior to testing, and avoid using diuretics for
at least 7 days prior to testing. Prior to measurement, partici-
pants removed all metal-containing objects from their bodies.
Measurements were performed on a table that was isolated
from electrical conductors, with participants lying supine along
the table’s longitudinal centerline axis, legs abducted at a 45°
angle relative to the body midline, and hands pronated. After
cleaning the skin with alcohol, two electrodes were placed
on the surface of the right hand and two on the right foot in
accordance with previously described procedures.? Participants
were in the supine position for 10 min prior to obtaining bio-
electrical impedance measurements. Previous test-retest scans
resulted in a standard error of measurement (SEM) 0£0.29 kg,
with an intraclass correlation coefficient (ICC) of 0.997 and
SEM of 0.23 kg for FFM, and ICC 0.99 for FM.

Functional capacity

Functional capacity tests were performed in a single day at
pre-training and post-training by a team of examiners, with
each examiner responsible for the same test at pre-training
and post-training in order to ensure quality of measurement.

Agility and dynamic balance. The test started with partici-
pants sitting in a chair with heels resting on the floor. Upon a
signal from the examiner, participants rose from the chair,
moved to the right, circled a cone positioned 1.5 m back and
1.8 m to the side of the chair, returned to the chair, and sat
down. Immediately after contacting the chair, participants
stood up and moved to the left to complete the same route
that had previously been performed to the right, thus com-
pleting a full circuit. The test ended as soon as the participants
completed the circuit twice. Three attempts were made, with
2 min allowed for recovery between trials, and the shortest
time adopted as the final test performance.”

Upper-body muscle endurance. The 30-s arm curl test was used
to measure upper-body muscle endurance. Participants were seated
on an armless chair with dominant arm fully extended holding
a2-kg dumbbell. Upon a signal from the examiner, participants

performed as many flexion repetitions as possible within 30 s,
with the total number of repetitions used for analysis.”!

Cardiorespiratory fitness. The 6-min walk test was con-
ducted as per a standardized protocol.?® The test was per-
formed around a rectangular area 18.0 m long by 9.2 m wide
(54.4 m?). After receiving brief instructions on the test pro-
cedure, participants positioned themselves behind a starting
line. Upon a signal from the examiner, participants covered the
maximum possible distance within 6 min. Participants were
allowed to slow down while walking or even to end the test
if any of the following symptoms were felt: dyspnea, dizzi-
ness, or pain in the chest, head, or legs. Test score was deter-
mined as the total distance (in meters) covered in the 6 min.
'The score was used as an indicator of mobility.

Training programs

Supervised RT and HIIT programs were carried out twice
a week on Mondays and Thursdays for 8 weeks during the
morning hours. All participants were personally supervised
by exercise professionals with substantial RT and HII'T expe-
rience to ensure consistent and safe performance.

RT program. The protocol was based on recommendations
for RT in an older population to improve muscle endurance
and muscle strength.?”” It was a whole-body RT program con-
sisting of 7 exercises performed by each training group in the
following order: chest press (CP), seated row (SR), triceps
pushdown (TP), preacher curl (PC) with barbell, horizon-
tal leg press (LP), knee extension (KE), and seated calf raise
(CR). Participants performed 2 sets of 10-15 repetitions for
each exercise. Participants were instructed to inhale during
the eccentric muscle action and exhale during the concen-
tric muscle action, while maintaining a constant velocity of
movement at a ratio of 1:2 (concentric and eccentric phases,
respectively). Rest intervals between sets and exercises were
2 min and 3 min, respectively. Instructors adjusted loads
of each exercise according to the participant’s ability and
improvements in exercise capacity throughout the study in
order to ensure that exercises were performed with as much
resistance as possible while maintaining proper execution
technique. Progression was planned so that when 15 repeti-
tions were completed in an exercise for two consecutive ses-
sions, weight was increased by 2-5% for upper limb exercises
and 5-10% for lower limb exercises.” During each training
session, instructors registered the load (kg) for each of the
7 exercises for all participants. Training loads and number
of repetitions were recorded to ensure training intensity for
both groups during the training session.

HIIT program. Before training and at the end of the fifth

week of training, participants underwent an incremental
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treadmill test (Imbramed, Porto Alegre, Rio Grande do Sul,
Brazil) to determine initial training intensity. The test was
always begun on a flat treadmill deck at a speed of 4 km/h,
with increments of 0.5 km/h every minute until voluntary
exhaustion. Heart rate during each test was recorded every
5 s by a heart rate monitor (Polar 581041, Polar Electro OY,
Finland) to determine maximum heart rate (MHR). Both
groups performed the same HIIT protocol, divided into
2 blocks of 4 weeks each. Block 1 consisted of 8 sets of 30-s
sprints at a high intensity (> 85% of MHR), alternating
with an active recovery of 60 s at a moderate intensity (60%
of MHR), for a total of 12 min per session. Block 2 con-
sisted of 10 sets of 30-s sprints at a high intensity (> 85% of
MHR) alternating with 30 s of active recovery at a moderate

intensity (60% of MHR), for a total of 10 min per session.

Statistical analysis

'The assumption of normality was verified by the Shapiro-
Wilk test. Data were expressed as means and standard devi-
ations. Baseline differences between groups were explored
with independent t-tests. Levene’s test was used to analyze
the homogeneity of variances. Two-way analysis of variance
(ANOVA) for repeated measures was used for within-group
comparisons. In variables where sphericity was violated as
indicated by Mauchly’s test, analyses were adjusted using a
Greenhouse-Geisser correction. When the F-ratio was signif-
icant, Bonferroni’s pos# hoc test was employed to identify mean
differences. Effect size (ES) was calculated to verify magnitude
of differences using Cohen’s method.*® An ES of 0.20-0.49
was considered small, 0.50-0.79 medium, and > 0.80 large.
For all statistical analyses, significance was accepted at p < 0.05.

Data were stored and analyzed using STATISTICA software
version 10.0 (StatSoft Inc., Tulsa, OK, USA).

RESULTS

Table 1 presents the results of body composition and hemo-
dynamic measures of the groups at pre- and post-training.
These measures did not change throughout the investigation
for either group (p > 0.05).

Figure 2 shows the changes in functional capacity during 8
weeks of training submitted in two exercise orders (HIIT-RT
and RT-HIIT). A significant main effect of time was noted for
upper-body muscle endurance (HIIT-RT = +9.43%; RT-HIIT
= +6.16%, small to medium ES), agility and dynamic balance
(HITT-RT =-5,96%; RT-HIIT = -8.57%, medium to large ES),
and cardiorespiratory fitness (HIIT-RT = +5.14%; RT-HIIT =
+6.13%, medium to large ES), with no difference between groups.

DISCUSSION
'The main finding of our study is that both orders of exercise
(HIIT followed by RT and RT followed by HIIT) elicited
significant changes in functional capacity of middle-aged and
older women, with no differences between the two sequences.
Blood pressure and body composition did not change signifi-
cantly following the intervention for either group. Thus, our
initial hypothesis was confirmed. These findings are similar
to those of Buckinx et al.*! who observed significant changes
in functional capacity of older men and women (timed up
and go test: -10%, 6-min walk test: +15%, standing chair test:
-19%), with no alterations in body composition (muscle mass,

Blood pressure and body composition response during 8 weeks of combined training, stratified by order of modalities

(HIIT-RT and RT-HIIT). Values are expressed as mean + standard deviation.

Variable Group Pre
HIIT-RT 119.60 £ 15.64
SBP (mmHg) RT-HIIT 113.90 £ 22.22
HIIT-RT 80.60 + 10.15
DBP (mmHg) RT-HIIT 74.40 £ 08.51
HIIT-RT 4490 £ 4.31
Fat-free mass (kg) RT-HIIT 45.70 + 6.59
HIIT-RT 28.90+£9.79
Fat mass (kg) RT-HIIT 23.80 + 4.62

Post ANOVA p-value ES
114.50 £ 10.95 Group 0.50 -0.33
110.30 £ 18.17 Time 0.11 -0.16

Interaction 0.77
75.90 £ 07.23 Group 0.31 -0.46
74.10 £ 10.35 Time 0.11 -0.04
Interaction 0.15
44.40 £ 4.15 Group 0.77 -0.12
46.10 + 6.48 Time 0.45 0.06
Interaction 0.23
26.80 + 8.26 Group 0.18 -0.21
23.90 + 3.99 Time 0.25 0.02
Interaction 0.46

HIIT-RT: high-intensity interval training followed by resistance exercises; RT-HIIT: resistance exercises followed by high-intensity interval training; SBP:

systolic blood pressure; DBP: diastolic blood pressure; ES: effect size.
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reps.: repetitions, sec.: seconds, m.: meters.

Functional capacity response during 8 weeks of training submitted to two exercise orders (HIIT-RT and RT-
HIIT). Values are expressed as mean * standard deviation. *Difference between the moments of the experiment (p < 0.05).

fat mass, fat-free mass), after 12 weeks of HIIT (3 sessions
per week). Another investigation conducted with older men
and women also showed that a HIIT-RT program (12 weeks,
3 times/week) did not induce significant changes in body
composition components.

Guadalupe-Grau et al.*? subjected octogenarian men with
COPD to 9 weeks of a low-volume HII'T-RT program and
observed significant improvements in functional capacity (arm
curl: +82%, 6-min walk test: +38%), but no alterations in muscle
mass, fat mass, or blood pressure (SBP, DBP). Another inves-
tigation conducted with older men and women showed that
12 weeks of concurrent training (HIIT + RT) did not elicit
significant changes in SBP and DBP.** On the other hand,
other researchers, after applying a similar exercise design but
with a longer intervention (4 to 8 months), observed significant
alterations in SBP and DBP in older adults.3* The authors of
these studies attribute the absence of changes in body compo-
sition and blood pressure to the relatively short-term interven-
tion employed. In this sense, it would be plausible to assume
the same rationale would apply to our results, considering our
participants trained for only 8 weeks.

Our findings regarding cardiorespiratory fitness estimated
through the 6-min walk test showed significant increases,
ranging from 7 to 77 m, for both training sequences. A recent
systematic review with meta-analysis showed that HIIT has

the potential to increase 6-min walk test performance by

an average of 66 m after training. Again, our results were
slightly less, probably due to the short duration of the inter-
vention. Furthermore, inconsistencies among results from
different studies are probably due to the multiple HII'T pro-
tocols employed and use of hybrid interventions that com-
bine different exercise modalities with HIIT.3

Regarding the execution order of the two modes of phys-
ical exercise, in a previous study, 26 older men performed a
combined training regimen (HIIT and RT, 12 weeks, 3 times
a week) after random allocation to one of two groups: one
performed RT and then HII'T) while the other group started
the training sessions with HII'T, followed by RT. After the
intervention period, there were significant increases in max-
imal endurance power and muscle thickness, with no differ-
ence between the execution orders, except for muscle quality,
lower-body muscle strength, and neuromuscular economy, in
which the group that performed RT prior to HIIT exhibited
greater increases.””? Another study, conducted with healthy
postmenopausal women (> 50 years old) who were engaged
for 12 weeks, twice a week, in a water-based combined train-
ing program, with one group performing RT prior to aerobic
training and another group performing the opposite order,
reported that both exercise sequences significantly improved
cardiorespiratory fitness (average between groups ~9.3%),
muscle thickness (average between groups ~5%), and upper
body muscle strength (average between groups ~10%), with
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no differences between the orders; however, for lower-body
muscle strength, the increases were greater for the group that
started the training session with RT prior to aerobic exer-
cises (34% for RT before aerobic vs. 14% for aerobic before
RT).% In fact, a recent systematic review with meta-analysis
pointed that there was no support for a given exercise order
for the training outcomes of lower-body muscle strength,
muscle hypertrophy, maximal aerobic capacity, and relative
body fat, while for lower-body dynamic strength, the exe-
cution order played an important role (favoring RT prior to
endurance exercise).?’

Regardless of the absence of significant differences
between training modality sequences in our study, is it
crucial to highlight that the combination of two modes
of physical exercises was effective in promoting significant
changes in functional capacity, especially in tests involv-
ing muscle strength (i.e., arm curl) and cardiorespiratory
capacity (i.e., 6-min walk test). This might be due to the
fact that RT may reverse age-related declines in muscle
strength, while aerobic exercises (HIIT) are related to
changes in aerobic capacity.

Some limitations of our study need to be addressed.
First, our study sample was relatively small and composed
of middle-aged and older women, which may limit extrap-
olation of the results to other groups (i.e., older men and
women, persons with diabetes, institutionalized individuals).
In addition, the lack of monitoring of participants’food con-
sumption did not allow a more consistent isolation of analysis
of training effects on body composition. Lack of systematic
control of dietary intake may have at least partially com-
promised the adaptive responses caused by these protocols.
Individuals engaged in physical exercise programs tend to be
careless with daily dietary quality and energy intake,* which
could have influenced our results.

On the other hand, it is important to point out the strengths
of our investigation. All training sessions were supervised by
professionals with RT and HIIT experience to ensure partic-
ipant safety, quality of execution, and effectiveness of the exer-
cises. Several studies have shown the relevance of a supervised

physical exercise program for older adults.*® Moreover, load

adjustments were continuously applied based on participants’
individual progression over the course of the training sessions,
which ensured maintenance of proper intensity throughout the
intervention. There were no adverse events for participants in
any of the training sessions, reinforcing the safety and feasibility
of exercise (especially when considering HII'T) for older adults.

CONCLUSION

We conclude that both RT followed by HIIT and HII'T
followed by RT promote significant changes in functional
capacity of middle-aged and older women, without differ-
ences between the two orders. The lack of alterations in blood
pressure and body composition may have been due to the
brevity of the intervention, a point worthy of consideration
for future studies. Additional studies using longer program
duration may allow changes in body composition to manifest,
especially if dietary intake is observed or regulated.
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