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SUMMARY: The aim of this study was to determine the effects of High-intensity interval training (HIIT) on the quality of life in
healthy young people (YNG) and older adults (OLD)and its correlation with physical health status (anthropometric pararteters and
limb functionality) YNG (21% 2 years, BMI 26.3% 2.69 n = 12) and OLD (6% 5 years, BMI 27.1& 3.04 n = 12) groups underwent
12weeks of HIIT. Before and after the HIIT, anthropometric assessments, lower limb functionality tests,and SF-36 quatjtyesfidinaire
were performed. There were no significant changes in the SF-36 dimensions (P>0.05). After HIIT, there were improvemege percenta
changes in Mental Component Summary (MCS) (YNG, +8.85.80 % vs. OLD, +2.38 9.05 %) and in Physical Component Summary
(PCS) (YNG, +2.6& 20.54 % vs. OLD, +4.34 22.71 %). Negative correlations were observed between body mass index (BMI) with PCS
(R=-0.570, P=0.009) and with MCS (R=-0.649, P=0.002) in OLD as well as between MCS and waist circumference (Rs60083), P
in both groups. Also, correlations were observed between PCS and the sit-to-stand test (R=-0.424, P=0.006) in both gibspseahd g
(R=0.458, P=0.042) only in YNG. HIIT promotes positive percentage changes in quality of life, with YNG showing bettenreé€$ts i
and OLD in MCS. Quality of life and physical health status were correlated in both groups.
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INTRODUCTION

Aging process is complex (Rowe & Kahn, 1987), and Being sedentary as part of those lifestyles has been
age-related physiological changes are not only responsible fefated to cardio-metabolic, physical and mental disorders,
triggering reductions in functionality, independence and qualisuch as stress, depression and anxiety, that deeply affect self-
of life in the older population (Boutres al, 2019). The impact reported well-being and quality of life, mainly in the young
of healthy behaviors and lifestyles on aging and health statuisiversity population (Chanet al, 2016). In the same way,
in the general population has been underestimated. An optirsafcopenia and being sedentary have been linked to the main
emotional and nutritional state, and adequate levels of physicelk factors associated with the development of non-
activity will provide physical, mental and social well-beingcommunicable chronic diseases and reduced musculoskeletal
contributing important physiological reserves for the courgghysical function after 60 years (Bouchatal, 2011).
of a person’s life (Rowe & Kahn; Boutres al). Physical disabilities and comorbidities affect the level of per-
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sonal satisfaction and quality of life in older adults, keypproved by the Scientific Ethics Committee of the Universi-
components of healthy aging (Awiek al, 2017). dad de La Frontera (Minutes N°069_18, Page 025_18).

With changes in physical and mental health, aerobBubjects. Twenty four subjects all, twelve young people
exercise and resistance-exercise training have beé¥NG; age, 21t 2 y; weight, 77.16 9.96 kg; body mass
demonstrated to partially counteract the cardio-metabolic amttlex [BMI], 26.37+ 2.69 kg-m-2) and twelve older adults
functional changes (Nelsatal, 2007; Dalmazzet al, 2019). (OLD; age, 67+ 5 y; weight, 76.8& 11.33 kg; body mass
However, the beneficial effect of exercise on quality of life imdex [BMI], 27.16+ 3.04 kg-m-2) were recruited to participate
related to the intensity of the training, both in young peopla the current study, who complied with the inclusion criteria
and older adults (Sneddehal, 2019). (males between 18-35 and 55-75 years of age; sedentary; BMI

above 18.5 or below 30 kg-m-2), and the exclusion criteria

Therefore, high-intensity interval training (HIIT), (surgery within 3 months prior to the screening; use of
characterized by brief periods of exercise of vigorous intensignticoagulats; musculoskeletal or orthopedic injuries; type 2
interspersed with inactive recovery phases or low intensity diabetes mellitus (determined by fasting blood glucose >100
varying duration (Maclnnis & Gibala, 2017), has beemg/dl or HbAlc-values >6.5 %); uncontrolled high blood
proposed as an efficient therapeutic alternative, witpressure; use of nutritional supplementation that can regulate
intracellular effects that improve body compositionskeletal muscle mass or cardiorespiratory capacity; smoker;
cardiorespiratory capacity, insulin sensitivity andhrombosis event in the family; and/or severe cardiac problems)
cardiovascular risk (Litet al, 2019). However, current and who also provided an informed consent in writing.
research on HIIT in the healthy older adult population is
limited, and proposes this type of training as a complete Subjects completed a routine medical screening and
intervention in the improvement of physical and functionajeneral health questionnaire to ensure their suitability to take
conditioning (Garcia-Pinillost al, 2019). Yet little itis known part in the study, one week before the study. Later, separate
about the effects of HIIT on the quality of life in the healthyests were performed (test 1, PRE and test 2, POST) on two
young or older population. Essentially, the studies that hawvecasions.
assessed quality of life after HIIT have focused on the
pathological population: diabetes mellitus (Mangiamaethi Forty-eight hours before the first session and 48 hours
al., 2017),Parkinson’'s Disease (Cancefal, 2020) and after the last training session, a series of measurements was
ischemic cardiopathy (Villelabeitia Jaureguiea@l, 2016), taken, which included an anthropometric parameter, lower limb
finding favorable metabolic and quality-of-life outcomes irfunctionality assessment and self-reported quality-of-life
the physical and mental health components (measured througiestionnaire (SF-36).
the SF-36 questionnaire) (Villelabeitia Jaureguigtal,;

Mangiamarchet al; Adamset al, 2018). Consequently, and Anthropometric Parameters. Weight was measured on a

based on the aforementioned, the purpose of the followiBECA® platform scale (Madison, WI, USA) with a graduation

study was to determine if HIIT is beneficial as af 0.1 kg and height was measured to an accuracy of 0.5 cm

multidimensional health intervention to improve quality ofusing a stadiometer coupled to the scale, with the subject

life in healthy men. barefoot. Body mass index (BMI) was also calculated using
the formula proposed by Rolland-Cachetral (1991) (weight

We hypothesize that after 12-week of HIIT,in (kg) /height2 in (m)). Waist circumference was measured
improvements will be observed in the quality of life throughvith a SECA® tape measure graduated in centimeters
the SF-36 questionnaire in young people and older adults.(Madison, WI, USA). The evaluation was performed in
addition, significant correlations will be presented betweegxhalation at the midpoint between the lower rib and iliac crest
quality of life and physical health assessment parameteaskthe right half of the body.

(anthropometry and lower limb functionality).
Lower limb functionality. Sit-to-stand test and gait speed
were included as key assessments in lowerlimb functionality,
MATERIAL AND METHOD assessed by the Short Physical Performance Battery (SPPB)
(Guralniket al, 1994).

This study is secondary to a wider project that The sit-to-stand test was performed in an armless chair.
determined the effect of HIIT on several health paramete®ibjects were asked to sit with their arms crossed in front of
between young people vs. older adults, which already hasheir chest during execution of the test. The best time of 5
publication (Marzuca-Nast al, 2020).This research was repetitions was recorded.
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Gait speed was evaluated in a long, unobstructeddependent t-tests for the group differences in the PRE and
hallway with a non-slip surface. Subjects walked a distan€®ST intervention values. Also, the delta percentage(D%)
of 4 meters at their usual speed on two occasions, recordimefween the PRE and POST intervention of each of the
the shortest time. With this result, each participant’s gait spesdbjects was calculated in relation to the SF-36 dimensions
was determined in meters (m) /seconds (S). and analyzed with an independent t-test. Finally, the Pearson

test was used to determine the correlation between the
Quality of life questionnaire: The Short Form-36 Health changes in anthropometry parameters, lower limb
Survey (SF-36). SF-36 quality-of-life questionnaire was usddnctionality and SF-36 questionnaire central components.
(Ware & Sherbourne, 1992). The present self-reported generic
scale provides a profile of the overall state of health, validated
for users with concomitant pathologies or the gener&®ESULTS
population, with an estimation of reliability using a Cronbach’s
alpha greater than 0.70 in both dimensions (physical and
psychological) (Ware & Sherbourne). The questionnair8ubjects.Basal characteristics of the subjects are shown in
consists of 36 items; 8 dimensions: physical function (10Jable I. At the beginning of the intervention, there were
physical role (4); bodily pain (2); general health (5); vitalitysignificant differences between YNG and OLD only in age
(4); social function (2); emotional role (3); mental health (5);P=0.009).
one item on health transition (1) and 2 component summaries
of Physical Component Summary (PCS) and Mentdlable |. Basal characteristics of the subjects.

Component Summary (MCS). YNG (n=12) OLD (n=12)
Age(y) 21+2 67 + 5**
The score goes between 0 to 100 %, where a higheweight (kg) 77.16 +9.96 76.86+11.33
score implies a better health-related quality of life (Ware &Height (m) 171+006 1.67+0.06
Sherbourne). BMI (kg-m-2) 26.37 + 2.69 27.16 + 3.04
Waist ci rcumference 89.75 97.65
High-intensity interval training. HIIT was done for 12 weeks (€M)
(3x/week) on a stationary bicycle (Oxford®, BE2700) underSEF (Mm Hg) 126.67+561  127.67£9.35
personalized supervision and continuous heart rate monitorin BP (mm Hg) 79.58+6.58 79.83 £ 7.87
R (Ipm) 7117+12.63  68.83+10.10

(Polar T31 transmitter, Finland). A resistance that caused - - - : - . - )

. . . G: young group; OLD: older group; BMI: body mass index; SBP:
muscle fatigue after 1 minute of exercise at a speed betw%%}olic blood pressure; DBP: diastolic blood pressure; HR: heart rate.
30-40 km/h was applied in each session. This was done usifgies represent mearsSD; ** Significantly different from YNG at
the heart rate observed during the VO2maxtest as a refereriees0.01 level.

After this, there were 2 min of inactive rest, repeating each

interval of exercise/rest 10 times (Marzuca-Nassl). After 12 weeks of HIIT training, 2 young people and
2 older adults were lost, who withdrew due to personal or

Statistics.All the statistical analyses were performed usinghysical issues not related to the HIIT. In total, 20 subjects

the SPSS software (version 25.0, Chicago, lllinoissompleted the study. Therefore, the following results are

USA).The level for statistical significance was set at P<0.0based on this quantity (YNG, n=10 vs. OLD).

All the data are expressed as meatandard deviation (SD)

to describe the variables. The data before and after thathropometric parameters. Table Il provides the

intervention were analyzed using a repeated measuggghropometric results between PRE and POST of the

ANOVA with time (PRE vs. POST) as the intra-subject angubjects who completed the intervention program. There

group (YNG vs. OLD) as the inter-subject factor. In case @fere no significant inter- or intra-group differences (P>0.05)

a significant interaction, pair wise t-tests were performed fsetween YNG and OLD in body weight, BMI or waist
determine the effects of time within the groups andircumference.

Table II. Anthropometric measurements before and after 12-week of HIIT program.

Y NG (n=10) OLD (n=10)
Pre Post Pre Post
Weight (Kg) 75.76£9.99 7503 % 9.62 77.99% 1140  78.06+ 11.82
BMI (kg-m-2) 26.01 +2.64 25.89+ 2.18 27.43+312 27.83+3.18
Waist 89.17 +9.16 9010+1303  99.12+9.82 98.74 +9.95

HIIT: high-intensity interval training, YNG: young group; OLD: older group; PRE: Pre-intervention; POS:
Post-intervention; BMI: body mass index. Values represent me8is
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Table IV. Relation between SF-36 domains and anthropometric measurements before and after 12- week of HIIT program.

Correlation Y NG OLD Total
PCS R P R P R P
BMI 0.258 0.272 -0.570** 0.009 -0.368* 0.020
Waist circumference -0.078 0.744 -0.364 0.115 -0.296 0.064
MCS R P R P R P
BMI -0.010 0.967 -0.649%* 0.002 -0.298 0.061
Waist circumference -0.094 0.693 -0.379 0.100 -0.557%** 0.000

SF-36: Health-related quality-of-life questionnaire; HIIT: High-intensity interval training; YNG: young group; OLD: olderf@siPhysical Component
Summary; MCS: Mental Component Summary; BMI: body mass index; R: Pearson correlation. The correlation is significanglat the0eds, **:
P<0.01, ***: P<0.001 (bilateral). Bold numbers at the P<0.05 level.

Table V: Relation between PCS and lower limb functionality before and after 12- week of HIIT program.

Correlation YNG oLD Total
PCS R P R P R P
Gait speed 0.458* 0.042 0.256 0.276 0.307 0.054
Sit-to-Stand test -0.252 0.283 -0.429 0.059 -0.424+* 0.006

PCS: Physical Component Summary; HIIT: High-intensity interval training; YNG: young group; OLD: older group; R: Pearsdtinicoftedacorrelation
is significant at the level *: P<0.05, **: P<0.01 (bilateral). Bold numbers at the P<0.05 level.

DISCUSSION

The aim of the study was to determine if HIT is In this line, Sneddeat al. demonstrated an inverse
beneficial as a multidimensional health intervention teelationship between vigorous intensity exercise and self-
improve quality of life in healthy men. We hypothesizedeported mental health among college students.
that after 12-week of HIIT program improvements would
be noted in the quality of life using the SF-36 questionnaire  Aninadequate nutritional status (altered BMI values)
in young people and older adults. In addition, there could the general population independently decreases the quality
significant correlations between quality of life and physicadf life, as a consequence of increased morbidity and
health assessment parameters. Negative correlations waeterioration of functional status (Gariballa & Alessa, 2018).
observed between body mass index (BMI) with PCS and
with MCS in OLD as well as between MCS and waist However, these associations are little explored in the
circumference in both groups. Also, moderate correlatiopider population and the studies that have shown a direct
was observed between PCS and the sit-to-stand test in bassociation between BMI and quality of life in older people
groups and gait speed only in YNG. living in urban and rural communities are mainly from Cen-

tral and Eastern European societies (Gariballa & Alessa).

Our findings showed that after 12 weeks of HIIT ofHowever, these results coincide with the correlations
a bicycle, gait speed increased in both groups and thkserved in the present investigation (Wahgl, 2018).
execution time of the sit-to-stand test decreased. There were
no significant changes on the SF-36 questionnaire after the  In relation to physical capacity and its association
intervention, but positive percentage changes were generatéth physical and mental well-being in the older population,
in PCS in young people and MCS in older adults. Finallyt has been linked mainly in subjects with chronic conditions
there were significant correlations between the SF-3ich as heart failure (Ostmanal, 2017) and hospitalized
component summaries (PCS and MCS) and anthropomeider subjects, where lower muscle strength and functionality
parameters in older adults, as well as between PCS and igitssociated with a poor quality of health related life (Haider
speed in young people and sit-to-stand in all the subjectst al, 2016). On the contrary, this relationship is less

detectable in the healthy young or older population (Dodds

Based on these results, HIIT not only promotest al, 2014).
positive responses in physical health, but also improvements

in quality of life (Kell & Rula, 2019). With the above, it is However, none of the young or older subjects who
reinforced that the practice of exercise generates benefie9k part in this study presented important health
on the quality of life. comorbidities or sarcopenia according to the updated
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recommendations of the European Working Group cthe greatest positive changes after HIIT program, which is
Sarcopenia in Older People (EWGSOP2) (Cruz-Jeetoft favorable considering that the current sphere is involved in
al., 2019), i.e., poor muscle strength, alteration in lower limithe greater capacity for daily activities in everyday life and
functionality or gait speed. Nevertheless, after theelf-care, central components that give the older population
intervention of 12-week HIIT on a bicycle, there weravell-being. In the young people, the best outcomes were in
significant improvements in lower limb functionality (sit-the MHC.
to-stand in OLD group and gait speed in both groups) and
significant correlations between quality of life and physical Our results are consistent with those reported by
health status in both groups. Engelet al (2019), worked with young adults for 8 weeks
with functional suspension HIIT and also had no significant
Our results are similar to those published by Jiménezhanges in any of health-related quality-of-life components;
Garciaet al (2019), who compared the effects of 12 weekisowever, it is important to emphasize that they used a
with HIIT (via Total-Body Resistance Exercise — TRXdifferent self-report instrument (The World Health
suspension training) vs. moderate continuous training (MCOrganization Quality of Life (WHOQOL-BREF)). In spite
in older adults living in the community. The authors observeaf this, the WHO quality-of-life questionnaire (WHOQOL-
significantly greater effectiveness for HIIT (TRX) inBREF) also indicated changes in standardized mean
parameters of BMI and gait speed (Jiménez-Gatcéd).  differences (SMD) more favorable in the dimensions of
psychological health, social relations and environment in
In addition, they observed similar benefits wherhe subjects involved in this protocol.
comparing HIIT vs. MCT in the improvement of the domains
of overall health, vitality and physical functioning on the Therefore, it is essential to have interventions that
SF-36 questionnaire. It is important to note that the oldean prevent, delay and treat a sedentary lifestyle and
adults who took part in the HIIT (TRX) group presentedarcopenia during healthy aging through early and effective
basal lower values (grip streng#®28 kg; gait speed, <1 m/ interventions (Garatachea al., 2015).
sec and quality of life, PCS=71.43 % and MCS=73.16 %)
compared to the outcomes in this study. Therefore, we pre-  Hence, HIIT is proposed as a health-promoting
sume that our users are functionally healthier. intervention that contributes to maintaining a healthy
population by improving comprehensive assessment
In this way, it is widely documented that HIIT is anparameters closely related to physical and mental well-being,
effective strategy to improve quality of life for the oldemwhich includes the concept of health.
pathological population. Jaureguizat al. (2016),
demonstrated in adults with ischemic cardiopathy that HIIT Within the limitations and due to the study design,
was superior to MCT in improving the emotional role, menae are unable to determine if not performing the intervention
tal health and MCS measured by the SF-36 questionnafo®ntrol group) or another training modality is more effective
(Villelabeitia Jaureguizaret al). Another study than HIT. In addition, the use of SF-36 questionnaire in the
(Mangiamarchet al) integrated HIIT + nutritional education subjects in this study was limited due to its low sensitivity
for middle-aged people with diabetes mellitus, showetd perceiving minimum clinical changes in relation to its
significant improvements in physical function (+141.7 %)psychometric properties; however, there is no instrument that
general health (+125.6 %) and the perception of vitalitgxclusively measures quality of life in a healthy population.
(+128.8 %) compared to the control group that only received
nutritional education.
CONCLUSION
The outcomes were different to those observed in this
study, with no significant intra-group results in any of the
dimensions of quality of life after 12 weeks of HIIT on a In conclusion, HIIT for 12 weeks promotes positive
cycloergometer. It is worth noting that the healthy subjectgercentage changes in quality of life, with YNG showing
in our study initially presented favorable results (prior tbetter results in PCS and OLD in MCS. Finally, there were
the intervention) and that the self-reported SF-36 quality aioderate correlations between quality of life and
life questionnaire has a low perception of significananthropometric parameters and lower limb functionality.
minimum clinical change, which difficult when the initial
result obtained is high; however, the changes in the summary
components indicate potential benefits after 12 weeks ACKNOWLEDGEMENTS . The authors wish to thank
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