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Abstract
Purpose. The study described psychophysiological responses (perceived exertion, affective response) of women with 
polycystic ovary syndrome (PCOS) throughout 10 sessions of high-intensity interval training (HIIT).
Methods. Overall, 12 physically inactive women with PCOS (age: 26.2 ± 4.1 years; body mass index: 28.5 ± 6.3 kg/m2) 
performed 10 running HIIT sessions of 50 min [10 × 1-min intervals, 90% of maximal heat rate (HRmax); 3-min active 
recovery periods, 70% HRmax], including 5-min warm-up and cool-down, with 48-hour intervals. HRmax, rating of per-
ceived exertion (RPE, Borg CR10 scale), and affective responses (Feeling Scale) were assessed in the last 10 s of each interval 
and recovery period. Each session responses were grouped into session parts (beginning, 1–3; middle, 4–7; end, 8–10) for 
intervals and recovery periods separately. The generalized estimating equation model served to compare %HRmax, RPE, 
and affective valence between session parts.
Results. The intensities of intervals (p < 0.001) and recovery (p < 0.001) increased from session beginning to end, as did 
RPE of intervals (p < 0.001) and recovery (p < 0.001). Interval affective responses were lower at end compared with beginning 
(p < 0.040). HIIT intensity (%HRmax) presented a small coefficient of variation (CV, ca. 3%); RPE exhibited medium CV 
(ca. 20%) between 10 HIIT sessions.
Conclusions. Psychophysiological responses of physically inactive PCOS women to running HIIT demonstrate positive 
affective valence at the beginning of HIIT sessions. As the session progresses, affective valence decreases to neutral and 
RPE increases.
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Introduction

High-intensity interval training (HIIT) is a physical 
exercise approach characterized by repeated high-in-
tensity bouts performed above 85% of maximal heat 
rate (HRmax) interspersed with passive or active re-
covery periods [1, 2]. Research has demonstrated the 
efficacy of HIIT to promote improvement in physical 
fitness (e.g., cardiorespiratory fitness) and health pa-

rameters (e.g., blood pressure and glycaemia) in adults 
predisposed to established hypertension or overweight/
obesity [3–5]. Moreover, including HIIT in training 
programs for women with polycystic ovary syndrome 
(PCOS) showed greater health-enhancing benefits 
[6, 7]. PCOS is the most common endocrinopathy that 
appears in reproductive age [8] and presents elevated 
risk of developing insulin resistance, dyslipidaemia, 
and obesity [9]. Typically, women with PCOS present 
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metabolic syndrome [10], which increases the risk for 
diabetes mellitus and cardiovascular disease [11].

Lifestyle modifications such as regular exercise 
practice and healthy eating are non-drug treatment rec-
ommendations for women with PCOS [12–14]. Mod-
erate-intensity aerobic exercise improves the health-
related quality of life, cardiorespiratory fitness, and 
cardiometabolic profile of overweight/obese women 
with PCOS [15]. Additionally, high-intensity aerobic 
exercise improves insulin resistance in women with 
PCOS [16]. Recently, Samadi et al. [16] demonstrated 
that 12 weeks (3 ×/week for 20 min) of aquatic HIIT 
(i.e., 4 × 4-min bouts, each consisting of 8 rounds of 
20-s all-out exertion interspaced with 10 s of rest) to-
gether with the use of metformin (1500 mg) reduced 
body mass index (BMI), fat mass, and insulin resist-
ance, and improved the levels of reproductive hormones 
in women with PCOS. Additionally, Aktaş et al. [17] 
indicated that 3 ×/week for 12 weeks of HIIT (e.g., 
7 intervals of 2-min running interspaced with 2-min 
walking) compared with moderate continuous train-
ing (e.g., 30-min running at a constant speed) reduced 
the levels of insulin, total triglycerides, total cholesterol, 
and LDL-cholesterol, and increased the levels of adi-
ponectin and HDL-cholesterol in women with PCOS.

These findings demonstrate the efficacy of HIIT to 
promote improvement in health parameters in women 
with PCOS, but psychophysiological responses (e.g., 
affective valence and perceived exertion) of these 
women during HIIT is not known [7, 18]. Psychophysi-
ological responses are important factors to take into 
account when prescribing physical exercise in order 
to encourage adherence to regular practice [18], par-
ticularly in women with PCOS who are overweight or 
obese. From a psychological perspective, individuals 
with excess weight are more likely to present increased 
perceived exertion and reduced affective response than 
their peers of normal weight [19], factors that reduce 
the exercise practice time at 6 and 12 months [20–22]. 
Previously, Decker and Ekkekakis [23] showed that 
the affective valence became negative at the end of the 
HIIT session in women with obesity who performed 
a single HIIT session with high interval/recovery ratio 
(i.e., 3:2 interval/recovery time) [23]. This relationship 
is suggested to be due to the high-intensity nature of 
HIIT [23]. According to the dual model theory, aerobic 
exercise performed above the respiratory compensatory 
point (i.e., high-intensity) elicits negative affective va-
lence [24]. Previous studies have demonstrated an in-
crease in the perception of effort and a decrease in the 
affective response during HIIT sessions [25–27]. There-
fore, it is expected that physically inactive women with 

PCOS present decreased affective valence throughout 
the HIIT session. However, the intermittent nature of 
HIIT allows individuals to recover from intervals of 
high-intensity during recovery periods and it is pos-
sible to draw up different HIIT protocols [28] which 
are more tolerable. HIIT protocols with lower interval/
recovery ratio are suggested as being more tolerable 
[29], an example being an HIIT protocol with 1:3 inter-
val/recovery ratio. Moreover, psychophysiological re-
sponses (i.e., affective valence and perceived exertion) 
of women with PCOS during subsequent HIIT sessions 
are not known. Therefore, the aim of this study was to 
describe the psychophysiological responses (i.e., per-
ceived exertion and affective responses) of women with 
PCOS throughout 10 sessions of HIIT involving run-
ning. We hypothesized that during the HIIT sessions, 
the perceived exertion would increase and affective 
valence would decrease, in line with previous studies 
[25–27], while the psychophysiological responses 
throughout 10 HIIT running sessions would remain 
unchanged.

Material and methods

Study design

This cross-sectional descriptive study involved 12 
women with PCOS aged 18–40 years (26.2 ± 4.1). All 
participants were informed about all study proce-
dures. The study followed the recommendations of 
the STROBE checklist in reporting cross-sectional 
studies [30].

Setting

The study was divided into sections and the par-
ticipants underwent: (i) an initial screening of clinical 
health and anthropometric and body composition eval-
uation; (ii) a familiarization procedure (i.e., 3 exercise 
sessions in the first week); and (iii) 10 running HIIT 
sessions with at least 48-hour intervals. We recruited 
women with PCOS from the outpatient clinic of the 
endocrinology-gynaecological Maternidade Escola 
Januario Cicco hospital hospital between January 2018 
and June 2019 during medical consultations or by 
using social media.

Participants

A total of 125 women with PCOS were recruited at 
first; 82 women were assessed for eligibility, and only 
15 patients diagnosed with PCOS participated in all 
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phases of the study. However, 3 participants were ex-
cluded from the analysis because they reported the 
same affective responses during the exercise sessions 
in all 10 running HIIT sessions (Figure 1). The diag-
nosis of PCOS was established by a gynaecologist by 
using the Rotterdam criteria [31]. After the consulta-
tion, all participants responded to the Physical Ac-
tivity Readiness Questionnaire (PAR-Q) [32] and the 
International Physical Activity Questionnaire (IPAQ), 
short version [33]. PAR-Q was used to verify the wom-
en’s state of readiness for physical exercise, IPAQ as-
sessed their physical activity level (e.g., walking, 
moderate-intensity activities, and vigorous-intensity 
activities).

The inclusion criteria were: (i) age of 18–40 years; 
(ii) a diagnosis of PCOS; and (iii) no practice of exercise 
or having been inactive within the previous 6 months. 
The exclusion criteria involved: (i) contraindication 
for physical exercise; (ii) diagnosis of cardiovascular 

or orthopaedic diseases; (iii) BMI  18.5 kg/m2 or 
 40.0 kg/m2; and (iv) 2 consecutive absences in the 

protocol familiarization phase.

Variables

Initial screening

Initially, the participants underwent a screening 
of health. Afterwards, body mass (kg) and height (m) 
were measured, and BMI was calculated. The BMI was 
classified in accordance with the World Health Organi-
zation criteria (i.e., normal weight: 18.5–24.9 kg/m2; 
overweight: 25–29.9 kg/m2, and obesity:  30 kg/m2) 
[34]. The waist and hip circumference were meas-
ured [35]. The waist-to-hip ratio was calculated and 
classified in accordance with the World Health Or-
ganization criteria (i.e.,  0.85 for females is defined 
as risk of cardiovascular disease) [35]. The measure-

Figure 1. Flow chart of the study
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ments were performed by an experienced evaluator 
who followed all recommendations by the International 
Society for the Advancement of Kinanthropometry 
[36]. Subsequently, the participants remained lying 
supine in a silent room with a controlled temperature 
(23–26°C) in order to measure the resting HR (Polar 
FT1, Polar Electro, Kempele, Finland). Then, blood 
pressure was evaluated 3 times with an interval of 
1 min by using the oscillometric method (Omron® 
HEM7200, Omron, USA). The mean of the 2 last meas-
urements was considered resting blood pressure [37]. 
Finally, body composition was measured with dual-
energy X-ray absorptiometry (GE Healthcare® Lunar 
Prodigy Advance, GE Healthcare, Madison, USA).

Affective valence

The Feeling Scale is a bipolar scale of 11 points con-
sisting of negative and positive valences, such as: –5 = 
very bad; –3 = bad; –1 = quite bad; 0 = neutral; +1 = 
reasonably good; +3 = good; +5 = very good. Immedi-
ately prior to the 3 familiarization HIIT sessions, the 
meaning of basic affective valence was explained to 
the patients in accordance with the instructions pro-
vided by Hardy and Rejeski [38]: ‘While participating 
in exercise it is quite common to experience changes 
in mood. Some individuals find exercise pleasurable, 
whereas others find it to be unpleasurable’ (p. 308). 
Additionally, feeling may fluctuate across time. That is, 
one might feel good and bad a number of times during 
exercise. Scientists have developed a scale to measure 
such responses (at this point, the participants were 
presented with a copy of the Feeling Scale). Affective 
valence was defined as the subjective feeling of the 
‘pleasure’ or ‘displeasure’ during exercise that occurs 
regardless of emotions [38, 39]. A validated scale is ap-
plied to measure basic affect during physical exercise 
[40]. In adult males and females aged 19–63 years, 
the Feeling Scale has a test-retest intraclass correla-
tion coefficient equal to 0.644 (95% CI: 0.970–0.985; 
typical error: 1.1, 95% CI: 0.94–1.3; coefficient of 
variation: 24.4%) [40]. These subjective feelings were 
explained in the theoretical anchorage procedure, and 
they were established during the 3 familiarization HIIT 
sessions. During the exercise session, the participants 
were asked ‘How do you feel at this moment of the 
exercise session?’ and were presented with a scale.

Rating of perceived exertion

The Borg rating of perceived exertion (RPE) cate-
gory-ratio (CR10) scale [41] is validated to measure 

the perception of effort during physical exercise [42]. 
Immediately prior to the 3 familiarization HIIT ses-
sions, the meaning of perceived exertion was explained 
to the participants. Perceived exertion was defined 
as the subjective intensity of effort, strain, and/or fa-
tigue perceived during exercise [43]. Low and high 
perceptual anchors for the Borg RPE CR10 scale were 
explained in the theoretical anchorage procedure, and 
they were established during the 3 familiarization 
HIIT sessions. A rating of 0 (low anchor, ‘nothing at all’) 
was assigned to the lowest exercise intensity, while 
a rating of 10 (high anchor, ‘extremely strong’) was as-
signed to the highest exercise intensity [41]. During 
the exercise sessions, the women were asked ‘What 
is your perceived exertion at this moment of the exer-
cise session?’ and were presented with a scale.

Familiarization procedure

The participants performed 3 sessions with a 48-
hour interval supervised by a physical exercise profes-
sional in order to familiarize themselves with the Feel-
ing Scale [38], the Borg RPE CR10 scale [41], and the 
running HIIT protocol. Initially, in the familiariza-
tion sessions, the patients were individually instructed 
about both scales. A theoretical anchorage procedure 
was used, encouraging the subjects to imagine several 
previous physical exercise experiences when they per-
ceived exertion as light, moderate, and extremely 
strong, and when they felt physical exercise as pleasure 
and displeasure. Furthermore, the participants were 
instructed regarding the time and intensity of inter-
vals and recovery of the running HIIT protocol. Each 
familiarization session lasted for 50 min and consisted 
of theoretical anchorage procedures, warm-up, a re-
duced HIIT session (i.e., 35 min), and cool-down. 
During HIIT sessions, HR, RPE, and affective valence 
were recorded in the last 10 s of each interval and re-
covery. The scales used to measure affective valence 
and RPE were shown to the women in a randomized 
order. The HR, RPE, and affective valence responses in 
each exercise session were grouped into session parts 
(beginning, 1–3; middle, 4–7; and end, 8–10) for inter-
vals and recovery periods separately.

HIIT protocol

All running HIIT sessions were performed on a 
400-m running track. The exercise sessions lasted 
for 50 min, including 5 min of warm-up at 60–65% of 
age-predicted HRmax (220 – age), 40 min of a HIIT 
running protocol, and 5 min of cool-down. The run-
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ning HIIT protocol consisted of 10 intervals of 1 min 
at 95% HRmax interspaced with 10 active recovery 
periods of 3 min at 70% HRmax. This HIIT protocol 
was adopted because its 1:3 interval/recovery ratio is 
more tolerable and its total volume of 40 min together 
with the active recovery allows for high caloric expend-
iture per session [1]. All participants were instructed 
about their intensity of interval and recovery. They 
were asked to run during the intervals and to walk 
during recovery in order to reach the intensity target. 
HR was continuously monitored with a HR monitor 
system (Polar FT1, Polar Electro, Kempele, Finland). 
The attendance in the sessions was recorded.

Statistical analyses

The data normality was verified with the Shapiro-
Wilk test and z-scores of asymmetry and kurtosis 
(–1.96 to 1.96). The parametric data are expressed as 
mean and standard deviation, while the non-parametric 
data are expressed as median and 25th and 75th percen-
tiles. A generalized estimating equation (GEE) model 
was used to compare the participants’ HR, RPE, and 
affective valence responses between session parts (i.e., 
beginning, middle, and end). For the HR and RPE re-
sponses, the gamma distribution GEE model was ap-
plied with an identity link based on the goodness of fit, 
while for the affective valence, a linear distribution 
was used because of negative values. The goodness of 
fit of the models was verified by the normal Q-Q plot 
and likelihood under the independence model crite-
rion. Coefficients of variation for HR and RPE between 
10 sessions for each session part (i.e., beginning, mid-
dle, and end) were calculated. The coefficient of vari-
ation for affective valence was not calculated because 
of its negative values. An assumption of this analysis 
is that all values were positive. Cohen’s d was used to 
verify the effect size (ES) for comparisons within ses-
sion parts [44]. The following criteria for ES interpre-
tation were adopted: < 0.50, small; 0.50–0.79, medium; 
and  0.80, large [45]. For all analyses, a statistical sig-
nificance of 0.05 was assumed. Data were analysed 
with the IBM SPSS Statistics for Win/v.25.0 (IBM 
Corp., Armonk, NY, USA).

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the authors’ 
Institutional Ethics Committee of Federal University of 
Rio Grande do Norte (protocol number 1.863.259/2016).

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

The attendance rate of the HIIT sessions was 100% 
and no adverse events occurred over the 10 HIIT ses-
sions or were reported by participants during the inter-
vention periods. The body composition and clinical 
characteristics of the subjects are presented in Table 1. 
A total of 58% of the women (n = 7) were overweight 
or obese. All obese participants (n = 5) had elevated 
waist circumference of 101.0 ± 3.7 cm. The patients 
exhibited a low physical activity level (they were physi-
cally inactive) and increased sitting time during the 
week and weekend. All participants had a normal 
systolic and diastolic blood pressure.

The comparison of participants’ HR, RPE, and af-
fective valence responses between session parts (i.e., 
beginning, middle, and end) throughout the 10 HIIT 
sessions are presented in Table 2.

Table 1. Participants’ characteristics (n = 12)

Variables
Mean ± SD  
or median 

(interquartile range)

Age (years) 26.2 ± 4.1
Body mass (kg) 75.8 ± 17.1
Height (m) 1.63 ± 0.07
Body mass index (kg/m2) 28.5 ± 6.3
Waist circumference (cm) 86.2 ± 13.7
Hip circumference (cm) 107.5 ± 11.9
Waist-to-hip ratio (%) 0.80 ± 0.07
Free lean mass (kg) 42.4 ± 7.6
Total fat (%) 40.3 ± 6.1
Trunk fat (%) 41.9 ± 6.7
Android fat (%) 44.0 ± 8.6
Gynoid fat (%) 44.6 ± 6.8
Systolic blood pressure (mm Hg) 113.3 ± 9.8
Diastolic blood pressure (mm Hg) 78.3 ± 9.4
Resting heart rate (bpm) 64.6 ± 6.1
Estimated maximum heart rate (bpm) 193.8 ± 4.1

Physical activity level (International Physical  
Activity Questionnaire)

Walking (min/week) 30.0 (20.0; 37.5)
Moderate intensity (min/week) 0.0 (0.0; 10.0)
Vigorous intensity (min/week) 0.0 (0.0; 0.0)

Time sitting
Week (hours/day) 10.0 (5.5; 11.5)
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Figure 2. Intensity of exercise (panel A), rating of perceived exertion (panel B), and affective valence (panel C)  
responses throughout the 10 running high-intensity interval training sessions in the beginning, middle, and end parts.  

Data expressed as mean ± standard deviation

Table 2. Percentage of maximum HR, RPE, and affective responses by parts of sessions throughout the 10 running 
high-intensity interval training sessions (n = 12)

Variables
Parts of session

p
Beginning CV (%) Middle CV (%) End CV (%)

Intervals
Maximum HR (%) 92.9 ± 5.5 4 94.5 ± 4.8* 3 96.6 ± 4.4*# 3 < 0.001
RPE (0–10) 4.6 ± 1.2 23 6.2 ± 1.2* 16 7.2 ± 1.4*# 16 < 0.001
Affective response (–5/+5) 1.4 ± 1.6 – 0.6 ± 2.2 – 0.2 ± 2.2* – 0.040

Recovery
Maximum HR (%) 74.2 ± 4.7 4 76.7 ± 4.4* 4 77.4 ± 4.6*# 4 < 0.001
RPE (0–10) 3.0 ± 1.1 25 4.8 ± 1.4* 21 5.5 ± 1.6*# 18 < 0.001
Affective response (–5/+5) 2.1 ± 1.5 – 1.2 ± 2.1 – 0.6 ± 2.2*# – < 0.001

Data expressed as mean ± stand deviation.
CV – intra-session coefficient of variation, HR – heart rate, RPE – rating of perceived exertion
* statistically different from the beginning, # statistically different from the middle

Beginning                                                    Middle                                                         End

Beginning                                                    Middle                                                         End
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There was a main effect of session parts for HR of 
intervals [W(2) = 34.509; p < 0.001] and recoveries 
[W(2) = 63.306; p < 0.001]. For intervals, the HR re-
sponse at the beginning was 1.8% (95% CI: 1.1–2.6%; 
p < 0.001; ES = 1.05) and 2.9% (95% CI: 1.7–4.1%; p 
< 0.001; ES = 1.64) lower compared with the middle 
and end, respectively. HR in the middle was 1.1% 
(95% CI: 0.2–2.0%; p < 0.001; ES = 1.49) lower com-
pared with the end. For recovery, the HR at the be-
ginning was 2.8% (95% CI: 1.6–4.0%; p < 0.001; ES 
= 1.18) and 3.6% (95% CI: 2.4–4.7%; p < 0.001; ES = 
1.34) lower compared with the middle and end, re-
spectively. HR in the middle was 0.8% (95% CI: 0.1–
1.4%; p = 0.011; ES = 1.29) lower compared with the 
end. In all session parts, the participants presented 
a small coefficient of variation (ca. 3%) in the HR re-
sponse of interval and recovery throughout the 10 ses-
sions.

Regarding RPE, there was a main effect of session 
parts of intervals [W(2) = 84.407; p < 0.001] and re-
covery [W(2) = 41.108; p < 0.001]. For intervals, RPE 
at the beginning was by 1.6 a.u. (95% CI: 1.0–2.2 a.u.; 
p < 0.001; ES = 0.96) and 2.5 a.u. (95% CI: 1.7–3.3 a.u.; 
p < 0.001; ES = 1.74) lower compared with the middle 
and end, respectively. RPE in the middle was by 0.9 a.u. 
(95% CI: 0.7–1.2 a.u.; p < 0.001; ES = 1.42) lower com-
pared with the end. For recovery, RPE at the beginning 
was by 1.8 a.u. (95% CI: 1.1–2.5 a.u.; p < 0.001; ES = 1.18) 
and 2.4 a.u. (95% CI: 1.5–3.4 a.u.; p < 0.001; ES = 1.34) 
lower compared with the middle and end, respectively. 
RPE in the middle was by 0.6 a.u. (95% CI: 0.3–1.0 a.u.; 
p = 0.011; ES = 1.29) lower compared with the end. 
In all session parts, the participants presented a me-
dium coefficient of variation (ca. 20%) in RPE of in-
terval and recovery throughout the 10 sessions.

As for the affective valence, there was a main effect 
of session parts of intervals [W(2) = 6.459; p = 0.040] 
and recovery [W(2) = 19.727; p < 0.001]. For intervals, 
affective valence was by 1.2 a.u. higher only at the be-
ginning compared with the end (95% CI: 0.6–2.3 a.u.; 
p = 0.035; ES = 0.63), while there was no difference in 
affective response between the middle and the end 
(p = 0.121). For recovery, affective response at the be-
ginning was by 1.5 a.u. (95% CI: 0.4–2.6 a.u.; p = 0.003; 
ES = 0.48) higher than at the end, without a difference 
between the beginning and the middle (p = 0.140). 
Moreover, affective response at the middle was by 
0.6 a.u. (95% CI: 0.2–1.0 a.u.; p = 0.002; ES = 0.96) 
higher than at the end. The coefficient of variation for 
affective valence was not calculated because of negative 
values reported by participants in all session parts in 
interval and recovery.

Figure 2 shows the intensity of exercise, RPE, and 
affective responses throughout the 10 running HIIT 
sessions.

Discussion

This study described the psychophysiological re-
sponses (i.e., RPE and affective valence) of physically 
inactive women with PCOS throughout 10 running 
HIIT sessions. The main findings in the study were as 
follows: (i) the physically inactive and overweight women 
with PCOS presented lower affective responses in the 
middle and at the end of the sessions compared with 
the beginning; (ii) the RPE increased and affective re-
sponse decreased during the HIIT sessions; (iii) the 
participants’ HR and RPE responses presented a small 
(ca. 3%) and medium (ca. 20%) variation, respectively, 
throughout the 10 running HIIT sessions.

Our results show that psychophysiological responses 
of physically inactive women with PCOS to running 
HIIT with 1:3 interval/recovery ratio is session-part-
dependent, but the affective valence does not become 
negative. Affective valence was positive from the be-
ginning to the middle of sessions and became neutral 
at the end of sessions. A reduction of affective valence 
during HIIT sessions was previously demonstrated by 
Decker and Ekkekakis [23] with a different HIIT pro-
tocol in less active obese women (4 × 3-min intervals 
of recumbent cycling at 115% of ventilatory threshold, 
4 × 2-min periods of active recovery at 85% of ventila-
tory threshold). Decker and Ekkekakis [23] used a lower 
intensity for interval and recovery but a higher interval/
recovery ratio (i.e., 3:2 ratio) in comparison with the 
interval/recovery ratio of 1:3 that we applied. Therefore, 
regardless of the interval/recovery ratio and intensity of 
interval and recovery, physically inactive overweight 
women present a reduction of affective valence at the 
end of HIIT sessions, but the training becomes more 
tolerable with the protocol performed with a lower in-
terval/recovery ratio. An HIIT session with longer inter-
vals (i.e., > 1 min) and an interval/recovery ratio  1 
substantially increases the metabolic imbalance (i.e., 
anaerobic glycolytic energy, accumulated oxygen defi-
cit, and blood lactate concentration) [1], while a re-
covery duration greater than 3 min may accelerate 
blood lactate clearance [1]. Thus, since the affective 
response is extremely influenced by the metabolic im-
balance [39], the prescription of running HIIT for physi-
cally inactive overweight women with PCOS should 
consider the intensity of intervals and recovery, as well 
as the interval/recovery ratio in order to elicit positive 
affective valence at the end of the session.
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In our study, the women with PCOS attended all 
HIIT running sessions (the attendance rate was 100%) 
and no adverse events occurred. This is important be-
cause the practice of regular exercise is an essential 
support for treatments in order to achieve improvement 
in clinical parameters related to PCOS [46]. It is worth 
noting that observational studies showed a positive cor-
relation between affective valence during moderate-
intensity exercise and future physical activity [20–22]. 
In this sense, if physically inactive overweight women 
with PCOS feel that running HIIT sessions are toler-
able, this may influence their physical activity practice 
in the future. This is supported by the hedonic theory 
that postulates that repetition of a behaviour is depend-
ent on the pleasure or displeasure that the individual 
feels during practice [19, 22, 47]. It is of considerable 
significance as in women with PCOS, high-intensity 
aerobic exercise promotes improvement of insulin re-
sistance [15], which is a main metabolic disorder that 
increases the risk of diabetes mellitus and cardiovas-
cular disease in PCOS patients [7]. Therefore, this run-
ning HIIT protocol may be prescribed for women with 
PCOS despite the reduction of affective valence at the 
end of the session.

Regarding the applicability of the running HIIT 
protocol used here, first, it was performed on an out-
door 400-m running track. Outdoor exercise promotes 
higher external attention focus, positive effects, and 
lower RPE, followed by greater enjoyment and stronger 
future intention in women with obesity [48]. Second, 
the participants were instructed in regard to time and 
intensities of intervals and recovery, as well as how to 
carry out the exercises (i.e., running and walking), and 
did so accordingly. Together, these simple instructions 
make the running HIIT protocol applicable. The par-
ticipants’ HR response to intervals and recovery was 
achieved, as expected, with a small coefficient of vari-
ation (ca. 3%). Additionally, the RPE matched with the 
high intensity initially proposed with a medium coef-
ficient of variation (ca. 20%). However, it is important 
to highlight that we used a supervised approach, which 
had been previously demonstrated as more efficient 
than an unsupervised approach for less active indi-
viduals [49]. Therefore, it is crucial that future stud-
ies investigate the effectiveness of an unsupervised 
protocol in women with PCOS to promote improvement 
in health parameters and an increase in physical ac-
tivity level.

Another important component to mention is the 
frequency and adherence to an aerobic exercise pro-
gram. These intervention programs can facilitate ad-
herence, defined as the number of sessions attended, 

and compliance with the prescribed intensity and du-
ration of the training sessions [50]; participation, in 
turn, can contribute to a program’s high effectiveness 
[51]. In this context, adherence to the interventions of 
exercises prescribed during treatment, in addition to 
being a challenge, is fundamental to understand the 
changes and the results [52].

Despite these interesting findings, some limitations 
need to be mentioned. First, we used the formula for 
calculating HRmax to prescribe the intensities of the 
HIIT session instead of a parameter identified by a maxi-
mal incremental test or the use of HR reserve as rec-
ommended. Second, the sample of this study included 
ca. 40% of normal weight women, so it is possible that 
the results were influenced by the different nutritional 
status of the participants. Third, there was no compar-
ison group.

From a psychophysiological perspective, this study 
suggests the running HIIT protocol used here as a po-
tential approach of high-intensity aerobic exercise for 
treatment of women with PCOS, since some methodo-
logical precautions were followed favouring the eco-
logical validity of the study.

Conclusions

In summary, physically inactive women with PCOS 
present positive affective valence at the beginning of 
HIIT sessions; however, throughout the session, the 
affective valence decreases to neutral. The HIIT pro-
tocol with an interval/recovery ratio of 1:3 is more 
tolerable for physically inactive women with PCOS, 
especially at the end of the session. Given the impor-
tance of PCOS patients’ participation in interventions 
of lifestyle modifications such as physical exercises, 
future investigations are necessary into the effective-
ness of this protocol to promote adherence to exercise, 
as well as improvement in cardiometabolic risk fac-
tors and quality of life in women with PCOS.
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