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Abstract

Purpose

To examine manifest on the effectivity of exercise or workout for direction of polycystic
ovaries syndrome (PCOS) likened to common care/ concern, alone diet, and exercise/
workout mixed with diets, and similarly exercises combined with diets, associated to usual
care or diet alone and control.

Methods

Related datasets were scanned without time limitations for the incorporation of the trial.
Eligible experiments used a randomised or quasi-randomized approach to assess chronic
exercises or exercises and dietary effects in PCOS containing females.

Results

Searches delivered 2,390 documents, including 27 research papers by 18 trials. Values are
expressed as average differences (mean deviations) and 95% of confidence-intervals (Cl)
(95 percent). Associated to controls, workout or exercises had predictive impact on
improvements from baselines fasting-insulin (MD — 1.99 plU/mL, 95 per cent CIs — 4.31 to
-0.59; very small-quality evidences), HOMA-IR (- 0.61, - 0.97 to - 0.21; very small-quality
evidences), cholesterol (total) (- 6.01 mg/dL, - 10.02 to - 1.79; less-quality evidences),
LDL cholesterols (- 6.99 mg/dL, - 10.01 to — 5.01; less-quality evidences), and tri-glycerol
(- 6.99 mg/dL, - 10.01 to — 5.01). Exercise has increased VO2 max (4.02 ml/kg/min, 3.1 to
5.1), waist circumferences (- 2.51 cm, —3.9 to — 0.99) and bodies fats percentages (- 1.41
percent, - 2.9 to - 0.21) relative to normal treatment. No influence was observed on the
improvement in systolic-diastolic-BP, fasting level of glucose, cholesterols (HDL) (all
evidence of poor quality) or waist-to-hip proportion. Subgroups analyses found greatest
change in overweight and obese subjects and increased further results when the
treatments were controlled, aerobically or lighter duration. On minimal evidence base,
there was no disparity in any result between diets and exercises together and diets only.
It was impossible to compare or association of diet vs exercise or diet and exercise vs.
nutrition.

Conclusion

Statistically useful consequences of workout or exercise have been reported across a
number of metabolics, cardiorespiratory and anthropometric fitness-associated results.
care should be taken when analyzing the results, however, subsequently many results
display moderate consequences and large Cls, and statistical consequences in lots of
examines are subject to addition or inclusion/exclusion of individuals trial. futurity studies
must rely on thoroughly planned, well-situated runs which allow associations demanding
diet and exercise.

Introduction:
Polycystic ovaries syndrome (PCOS), the major
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prevalent hormonal condition in childbearing age-
women [1]. While exact PCOS prevalence of
teenage girls is even uncertain, a fresh meta-
analysis of this age-group concluded that it was
11.4and 3.39 % based on limitations of National
Institute of Health and Rotterdam (NIH-R) [2]. This
condition is  characterised via  ovulation
disturbances, with/without biochemicals hyper
androgens and poly cystic gonads. inadequate to
clinically and hormonals characteristics, this
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condition is also linked with an elevated hazard of
metabolics disorders, like obesity, dyslipidemia,
insulin tolerance, and diabetes mellitus (DM) type
2, which dispose patients to CVS disease[3] . Insulin
resistor is common in some thin and PCOS
containing obese women and is assured in teens
with hyperandrogen and pre-pubertal girls (early
adrenaline) [4].

The determination of this organized review is to
examine the evidence of exercises effectiveness
associated to I-control or usually treatment, (ii) only
diet (iii) diet-related exercises, along with the
efficacy of diet-related exercise associated to I-
control or normal care and (ii) only diets.

Literature review

While PCOS starts in puberty, cause of ovarians
androgen output dysfunction in puberty originating
in childhood or even during foetal growth.
Pathological manifestations of adolescents are still
under consideration as most medical
characteristics, like menstrual irregularity, acne,
hirsutism, and poly-cystic ovarian-morphology
(PCOM), are typical in usual teenage females and
are assumed to be anatomical adjustments in
puberty [5]. There are several care services
available for treating PCOS. Recommended
therapies, particularly in this ages group, must be
effective, appropriate and tolerable. However,
there is inadequate evidence available on the
efficacy of pharmacological therapies and in
particular, on long-term use of young people with
PCOS. In addition, none of these medications have
so far been licenced via US FDA for usage in
adolescents with PCOS [6].

There is presently no cure to treat PCOS, the
treatment of obese women through PCOS
attentions on losing of weight by daily diet and
exercise, with the goal of alleviating their clinical
symptoms and lowering the associated T2DM risks
and CVDs [7]. Seeing the aids of fitness approaches
in IR communities irrespective loss of weight [8],
the use of moderate-intensity exercise in PCOS
therapy could be especially favourable. Current
research confirms this; while majority exercises
studies in PCOS women indicate slight to zero
weight-loss, exercise could positively effect on the
IR, bodies fats distributions, and risks of CVD in the
patients [9]. As numerous studies studying impact
of exercises and diets in PCOS is growing, it's
significant to summarize this research in direction
to help inform clinically practices.

Methods:
Methods for identification of studies

2021, Vol. XXX, N°1, 760-773

The searched databases were PubMed,
CENTRAL (Cochrane Library), SCOPUS, CINAHL,
SportDiscus (via EBSCOhost), PsycINFO (via OvidSP)
and EMBASE (via the Science Web).

Solitary trials involving reproductive age women
which were diagnosed with PCOS, considered in
inclusion criteria. Qualified trials used a quasi-
randomized or randomized intervention design to
assess chronic exercises or exercises and dietary
results in PCOS containing women. We cleared
exercises as possible homeostasis disruptions
through muscles activity which is solely or in
grouping, concentric, excentric, or isometric. We
thus approved wholly types of exercises training,
includes constant aerobic exercises (e.g. walking,
cycling, or jogging); high-strength intervals
trainings; strength trainings; flexibility trainings;
and yoga, Pi and Tai Chi. The trials were suitable if
they had pre-posts designs which associated as a
minimum two circumstances, by means of a cross-
over design or a cross-subject association with a
alternative/control care category.

Criteria for inclusion:

2. Groups of members: reproductive-old
women, PCOS identified on the basis of the NIH
criteria of diagnosis (1990), the Rotterdam
ESHRE/ASRM (2003) standards of diagnosis or the
AE-PCOS Standards’ (2006). We too include
research in which diagnosis of PCOS has been
confirmed via general practitioners or expert
clinicians.

2. Comparators: exercises vs. normal
cares/controls, exercised combined to diets vs.
normal cares/controls, exercises combined to diets
vs. diets. Exercises collective with foods vs only
exercises, exercises verses alcohols, exercises
combined with pharmaceuticals vs.
pharmaceuticals.

3. Study designs: randomized controlled trials
and quasi-randomized controlled trials.

4. Both outcomes; predicted results included:
primary results like BP, fasting blood glucose, lipids
and insulin concentrations; and secondary results
like BMI, cardio-respiratory fitness’s, testosterones,
free androgens index, and quality of health-related
life indicators.

Criteria for exclusion:

1. Study design: case studies, cross-section and un-
randomized clinical trials.

2. Groups of partakers: male, teenage female,
postmenopausal female, non-PCOS female.

3. Comparators: PCOS women vs. safe regulations,
prescription vs. fitness, pharmaceuticals vs.
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food, diets vs. diet, surgery vs. every other disease.

Risk of bias in included studies

The Cochrane’s Collaborations method was
used to determine bias risk; and 6 particular
domains (allocation concealments, sequence
generations, blinding, inadequate conclusion
results, choosy outcome reporting’s, and any other
bias sources) were analysed. Studies with > 20% of
lost data is judged to be at high risks attrition
biasness.

data synthesis

Where results > 2 trials have been obtainable,
pooled interventions impact estimate and 95 per
cent Cls are provided. Meta-analysis approaches
requiring constant effects presume that data were
naturally distributed; thus, where explicitly biassed,
data were omitted as of meta-analysis, or findings
were stated with middling and ranged values, and
measures (non-parametrically) were employed for
investigations. The [? statistics were utilized to
assess heterogeneities of results for every
outcome, across the studies.

The significance of detected 1? values depends
upon the degree and directions of the impact, along
with the frequency of the proof of heterogeneity. If
variability has not been minimized, it has also been
tested in subgroup analyses.

Results

A total of 1230 papers were known from the site
searches; where 631 articles screened to qualify
based on abstract and title after deletion of
duplicates. Totally 47 publications were collected
for a comprehensive eligibility assessment, of
which 60 omitted for reason detailed in Fig. 1.

Following the above mention exclusion’s
criteria, a total of 13 studies met the criteria. The
participants characteristics are presented in Table
1.

Fourteen (74 per cent) trials tested the
feasibility of exercise-only interventions and 6 (32
per cent) trials evaluated mixed exercises and
dietary interventions. In comparison, 14 trials (74
per cent) featured interventions arm consisting
only aerobic exercises and further three (16 per
cent) mixed aerobic exercises with resistance
trainings.

All studies evaluated the subjects at baseline
and shortly after the experiment.

Assessment of risk of bias in included studies
The writers' probability of biasness decisions is
accessible in risks of the biases graph.
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Effects of interventions: Exercise versus control

Meta-analysis was only feasible due to the
availability of evidence for 3 comparisons: (1)
exercises versus controls, (2) exercises and diets
combined vs controls, and (3) exercises and diets
combined versus alone diets. 11 trials were
contained within the exercises versus controls
meta-analysis.

Blood pressure (BP)

The 4 qualified studies (158 participants)
measured improvements in BP. No substantial
result of exercise or workout on SBP or DBP was
observed for any shift scores or post-interventions
values relative to placebo (Table 3). The product of
both SBP and DBP was deemed to be less-quality
data due to imprecisions (slight participants
numbers and zero and considerable results were
counted in 95% Cl for MD and high or unknown
likelihood of bias selections, identification biasness,
reporting biasness, attrition biasness, and pollution
(Table2).

In subgroups analyses, only the results of
controlled treatments (MD: - 4.42 mmHg, ninth
five per cent Cl: -7.99 to - 0.62; 3 experiments, 131
contributors, 12 = 29 per cent) on improvement in
SBP relative to controls were noticed. No results
were observed in the post-intervention SBP
subgroup analysis or any DBP subgroups analysis.

Fasting blood glucose

Evidence based, 9 trials (263 contributors), no
effects of exercises on fasting blood glucose (FBG)
improvement or absolutely post-interventions
values was observed relative to control. No
workout impact to any subgroup’s analyses offered
in Additional File 1: Table S5. We graded the finding
as poor-quality proof because of uncertain or high
risks of selections, identification and reporting’s
biasness, interference, little adherences, limited
contributors, and null or insignificant impact and
substantial gain contained in Cls for average
differences (Table 2).

Fasting insulin

The nine studies meta-analysis of 263
contributors showed a positive impact of exercises
on FI transition from baselines to controls (MD -
1.99 plU/mL, 95 per cent Cl - 4.31 to - 0.59, but
with evidences of substantial heterogeneity (12 =91
per cent). Likewise, statistically meaningful
decreases in exercise and control outcomes were
observed for post-interventions Fl values (MD -
2.11 plu/mL, 95 percent Cl - 2.8 to - 0.69; 6
experiments, 238 contributors, 12 = 40 percent).
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Applying GRADE, finding was found to be very poor-
value (Table 2) proof because of uncertain or high-
risks randomization or allocations procedures, lack
of blindings, high rates of inaccurate outcomes
reports, nonclear monitoring of outcomes and
leakage, less adherence, substantial variability of
possessions in individuals trials, limited subjects,
and a broad Cl for mean. Statistical effects of
exercise vs controls on Fl, shown in many
subgroups.

Circulating lipids

7 studies (225 contributors) were involved in
study of lipids-linked outcomes/results (LDL-C, TC,
and , triglycerides and HDL-C; Fig. 5; Table 3).
Statistically important exercises vs regulation
results were found for TC shift scores (MD - 6.01
mg/dL, 95 per cent Cl — 10.02 to - 1.79; 12 = 35 per
cent), LDL-C (MD — 6.99 mg/dL, 95 per cent Cl —
10.01 to — 5.01; 12 = 0 per cent) and triglycerides
(TGs) (MD - 3.9 mg/dL, 95 per cent CI-6.9to - 1.9;
12 =3 per cent) but not to HDL-C. Post-interventions
lipid-associated result analyses showed an impact
onTC (MD—5.9 mg/dL, 95 percentCl-9.9to—2.1;
12 = 0 per cent) and LDL-C (MD - 5.9 mg/dL, 95 per
cent Cl - 12.41 to - 2.1; 12 = 0 per cent). We graded
these findings as less-quality evidences (Table 2)
because of elevated or uncertain likelihood bias of
selections, detection biasness, reporting biasness,
contaminations and imprecisions because of
limited members and large Cl in included trials.

Maximal or peak oxygen uptake

A strong statistical exercise influence vs
regulation was observed for both baselines and
post-interventions VO2 max/peak values (SMD 2.2,
95 per cent Cl .91 to 1.9; 259 subjects, 5 trials, 12 =
61%; and SMD 2.2, 95 per cent C10.39t0 2.1; 1>=79
per cent)

For comfort of analysis, we made subgroups
analyses of relative VO2 max/peak results.
Subgroups review of transition from baselines
relative VO2 max/peak values showed statistical
progress with aerobic activity, any period of action,
and for contributors with BMI of 21-31 kg/m2. The
post-interventions pooled study revealed the
impact of exercises on relative VO2 max/peak in 4
subgroups: 23-28 kg/m2 BMI patients, aerobic
exercises treatments, < 09 weeks 2 months and
controlled.

Body mass and body mass index

The longitudinal impact of exercises on post-
interventions BMI values (MD - .9 kg/m 1,1 per cent
Cl - 2.1to - .31; 08 experiments, 149 subjects)
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relative to control was observed. When
experiments with high risks of biasness were
excluded from post-intervention BMI study of
sensitivity, the effects remain (MD — 1.1 kg/m2, 95
percent Cl - 2.1 to - 0.09; 3 trials, 199 contributors)
but not after small trial were excluded.

The subgroups study showed a statistically
decrease of BMI shift scores with exercises in
studies composed of BMI contributors > 29 kg/m?2.
Study of BMI transition from the baseline showed a
statistically decline in  aerobic exercises
intervention, but statistically rise in resistance
trainings intervention.

Body composition

The pooled bodies fats % shift from baselines
was relevant statistically (MD - 1.41 per cent, 95
per cent Cl — 2.9 to - 0.21; 3 experiments, 59
subjects), but not post-interventions values. As the
experiments known to have high probability of
biasness have been excluded, these predictive
effects have vanished. Sensitivity analysis via
sample scale couldn’t be done to exercise the
effects on body fats % because of lack of enough
huge trials. In addition, we find no impact of
exercises versus regulation on improvement from
baselines or post-interventions study of fats mass
and fats-free mass.

For exercise, statistically impact on body fats %
improvement in treatments < 12 weeks was
observed, but present study contained same
research as main research. No others statistical
results on bodies fats % change were observed in
either of the other subgroup analyses.

Androgenic, hormonal, and inflammatory
markers

In pooled evaluation of improvement from
baselines or post-interventions values, exercises
has no positive impact on either of the
androgenic/hormonals and inflammation
biomarker/variables [i.e., testosterones, free
testosterones, free androgens indexes (FAl), sex
hormones binding globulins (SHBG), Ferrimans-
Gallwey ratings, oestradiols, luteinizing hormones
(LHs), follicle-stimulating hormones (FSHs), LH/FSH
ratios, progea. Similarly, there were no results on
these outcomes in either subgroup study.

Effects of interventions: Exercise and diet versus
control

3 research contrasted exercises and diets
together versus regulation. Just one trial (in these)
utilized a test group defined as non-treatment [10]
. The others two groups[11] compared exercises,
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diets and metformin ( placebo) to only metformin.
As pharmacologically action was existing in both of
the included therapy arms, it was believed that a
little difference among groups would derive from
activity and dietary components.

No effects of exercises and diets combined
versus controls on transition from baselines to
post-interventions SHBG concentration was found .
Sufficient data is required for a full review of post-
interventions values or subgroup. Each of these
reports, summarized in Table 4, also recorded as
individual findings.

Effects of interventions: Exercise and diet versus
diet

3 trial had interventions arms which contrasted
combinations of exercises and diets to only diet [12-
14]. Analyzes of improvement from baselines and
post-interventions values from this trials showed
no statistically distinction b/w combination
exercises and diets or diets only treatments for any
measured primary outcomes (FBGs, FlIs, and
HOMA-IRs; very less-quality evidences; Table 3) or
secondary outcomes (bodies weights, BMIs, WC,
bodies fats, fats-free masses, testosterones, SHBGs,
and FAls;. Insufficiently data is required to
complete subgroups analysis in these comparisons.

Effects of interventions: Exercise vs diet, and
exercise and diet vs exercise

Just 1 study [15] compared exercises with diets
and exercises joint with diets versus only exercises.
Effects in the diets only and in the mixed diets and
exercises category had been mentioned overhead
and in additional File 1: Table 5. Exercises-only
interventions decreased BMls (-0.79 kg/m2, 95% ClI
-1.71 to -0.02; P <.05), but these improvements
were less than those found with the others therapy
arms. Upper bodies fats were statistically
decreased only in exercise community (- 1.61 kg,
95% Cl—3.1to-.31; P<0,05) and the mean follicles
percentage demonstrated largest change in
exercises-only groups (P < 0,01). No intragroup
effects were recorded to bodies fats (percent),
lower bodies fats (kg), lean bodies weight, free-
testosterones, insulin-like GF-1, FIs, HOMA-IRs, LHs,
FSHs, testosterones, SHBGs, T/SHBG ratios, AMHs,
or mean ovarian’s volumes.

Discussion

Our comprehensive analysis offers up-to-date
data to support the use of exercises strategies in
treatment of PCOSs. When exercises was relative to
placebo, we found statistically positive
improvements from baselines to post-interventions
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and more positive post-interventions values for Fls,
TCs, LDL-Cs and VO2 max. Statistically favourable
improvement from baselines scores were noted for
HOMA-IRs, TGs, WCs, and body fats ratios, although
statistically lower post-interventions values were
also founds for RHR and BMI. The study of limited
numbers of trials relative to placebo revealed small
statisticals effects in favour of exercises and diets
for WHR, but not for SHBGs. In exercises and diets
versus alcohol, we founds no proof of impact in
either outcomes; however there were remarkably
limited data available.

We also observed a minor improvement in SBPs
from baselines to post-interventions with
controlled exercises versus controls. As we
recognize, this, first systematics study to focus on
impact of exercises on BPs in women with PCOSs.
Current data from the general populations shows
that aerobic exercises strategies contribute to the
greater increase of SBPs and DBPs in hypertensive
contributors [16], with less pronounced results in
normotensive contributors (minor decrease in DBPs
and no effects on SBPs). The mean SBPs (116
mmHg) and DBPs (73 mmHg) values in our study
suggest that the majority of PCOSs contributors
were normotensive at baselines; thus a significant
impact was not expected.

As far as IR proxy markers are concerned,
statistically good improvements (FIs and HOMA-
IRs) and more positive post-interventions values
(FI) with exercises relative to control have been
established. Subgroups analysis further suggest
that most important changes was found in subjects
who were overweight’s who had a shorter period of
controlled aerobic interventions. These results are
consistent with those of the previous two
systematic studies, which yet, didn’t differentiate
between exercises, diet or mixture, but also linked
behavioural strategies to monitor [17, 18].

though the diagnostics criteria’s for PCOS don’t
currently includes IRs, its usually acknowledged
that IRs plays a crucial part in PCOS
pathophysiology’s. about 50 to 70% of PCOS
containing women have IRs and hyperinsulinemia
[19], although numerous still have signs of glucose
impatience [20]. Hyperinsulinemia in PCOS also
facilitates the release of androgen from theca cells
of ovaries thus suppressing SHBGs secretion of
liver, raising free androgen and aggravating related
symptoms. Despite the essential function in PCOS
of IRs, some references values for Fl in literature are
reported [21].

In comparison to previous reviews [18, 22], the
effects of the exercises on lipids profiles is stated.
There have been increases in exercises-induced
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shifts for LDL-C, triglycerides and TC relative to
placebo. basically, the data used in the study, mean
baselines values for LDL-C (142 mg/dL) and TC (233
mg/dL) will be graded as borderlines extreme or
even raised in presence of associated risks factors
for CVD. Post-interventions levels for LDL-C, less for
exercises equated to controls, but levels of TC were
similar (around 229 mg/dL in both cases). In
atherogenesis LDL-C tends to show a crucial part,
with a gradual rise in the incidence of coronary
hearts diseases (CHDs) with elevated LDL levels in
plasma [23]. Conversely, reverse correlations
among HDL-C and both atherosclerosis and CHDs
risks had been identified, with HDL-Cs levels > 59
mg/dL potentially protecting in contradictions of
CHDs [24].

The mean baselines triglycerides amounts were
greater in exercises groups (+ 11 mg/dL) relative to
the controls group, but all groups were falls within
acceptable ranges (< 149 mg/dL). Exercises
decreased  triglycerides levels, but post-
interventions analyses found that amount in
control groups were much smaller. Triglycerides are
the self-governing forecasters of CVDs mortalities
in women[25]; though the extent of detected
exercises-induced triglycerides decrease inside the
array mentioned is probable to consume little
clinically significance. Future study is expected to
examine independent impact of exercises in
women containing hyper-triglyceridaemia.

A clinically and statistically relevant effects were
observed to VO2 max (>2.9 ml/kg/min) with
exercises relative to controls. Subgroups analyses
showed, aerobic activity increased VO2 max in
PCOS containing women, autonomously of other
variables.

Low CRFs, as calculated via VO2 max, was linked
with augmented risks of cardiovascular diseases,
sources of mortality [26, 27]. In VO2 max decrease
increases physiologically through aging but more
frequently associated with inactivity. The effects of
decreased CRF include diminished fitness capacity,
reduced ability to perform day-to-day tasks, and
poorer overall quality of life [28]. As a consequence,
raising VO2 max is target of numerous lifestyles
strategies and is frequently ignored in PCOSs.
Studies measuring VO2 max in present patients
group are restricted; 2 such type of studies in obese
[29] and lean[30] PCOS containing women have
reported slightly less CRFs than in stable control.
The last applicable comprehensive analysis prior to
the VO2 max/peak report found changes for all
behaviours (i.e. exercises and diets joined; MD 5.09
ml/kg/min, 95 percent Cls 3.13-7.05, 3 tests, 137
contributors)
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We also observed decreases in WCs and body
fats in workout classes, indicating that exercise
facilitates beneficial improvements in body
structure in PCOS containing women. As an
indicator of abdominal/central obesity, WCs is
known to be greater autonomous forecaster of
obesity-linked conditions than BM. There was no
statistically influence of exercises on the androgen
profiles of women (PCOS) relative to controls.
Where analyses were conceivable, no effects were
observed either on diets and exercises together or
on diet alone. It was more reinforced by subgroups
analyses where there was insufficient proof of the
related results. Usually, the baselines levels of PCOS
containing women involved in the current analysis
were under the prescribed hyperandrogen
diagnostic cut-offs; testosterones > 1.9 nmol/L and
SHBGs < 29 nmol/L [152] suggesting that these
were not substantially hyperandrogen.

Implication

The current study will significant for the
healthcare provider and women suffering from
PCOS. It will provide a brief regarding the PCOS
likened to common care/ concern, alone diet, and
exercise/ workout mixed with diets, and similarly
exercises combined with diets, associated to usual
care or diet alone and control. Which may help
them to adjust these behaviors during the PCOS
and conquer the disorder. Furthermore, this study
also highlights the need for huge RCTs investigating
efficacy of lifestyles treatments in young patients’

group.

Limitation

Despite a systematic and detailed search of the
related records, we might have overlooked
research that would have been suitable for
inclusion. In addition, no additional studies have
been identified from references lists of include
publications; while this might help completeness of
our searching’s, it may also constitute the
methodological mistake. Also, there was no
languages restrictions in searching i.e. several
foreign languages papers were returned.

Future direction

Based on our results there is deficiency of
studies contrasting exercises and nutrition with
other competitors, such as alone diet, exercises
alone or normal regulation of care. Considering that
dietary improvements (i.e. diets and exercises) are
advised in PCOS treatment, trials evaluating
feasibility of these measures are limited and
available evidence are not adequate to direct to

REVISTA ARGENTINA
DE CLINICA PSICOLOGICA



766 Wansu Chen, Xueting Shao, Renshou Chen

definitive recommendations/conclusions  for
clinically practices. Upcoming studies should strive
to allow detailed distinctions concerning
treatments that involve exercises and diets. In
comparison, qualifying studies used in current
systematics reviews typically have limited sample
sizes, whereas even those projects which are
published, powerful calculations remain
underpowered to identify substantial
improvements in completely reported results. It is
also critical that upcoming research are strongly
planned and properly empowered to help and
advice future guidelines/recommendations for
clinically practices. Seeing the in-height PCOS
occurrence in women of reproductive age, there is
also a strong need for huge RCTs investigating
efficacy of lifestyles treatments in young patients’
group.

We recognized follow-up deficiency of tests
after interventions duration to determine the
longer-term impact of such type of lifestyles
treatments. In absence of follow-up
reconsiderations, it’s difficult to ascertain if the
interventions-induced progress is retained and
whether the interventions introduced have led to
lasting change of participants' behaviours, a factor
that is critical to long-term care of patients.

Conclusion

As soon as in meta-analysis the data pooled,
improvements from baselines statistically favored
exercises over regulation for HOMA-IR, FI, LDL-C,
TC, VO2 max, WC, triglycerides and bodies fats
percentages were recorded. In addition, an
assessment of immediate post-interventions values
showed statistical results on TC, Fl, VO2 max, LDL-
C, BMI and RHR. Likened to regulation, exercises
also enhanced the physically functioning, overall
wellness, communal functioning and mental
health’s areas measured in SF-36. Subgroups
analyses showed that most beneficial
improvements in exercises versus regulation were
observed in subjects who were obese (FI, TGs, VO2
max, WC and HOMA-IR) or obese (bodies masses,
WC and BMI). Post-interventions benefit analyses
demonstrated positive outcomes among people
that were overweight (VO2 max, LDL-C, BMI, WC,
body fat (BF) percentage and RHR).

Since the data provided in this systematic
analysis has mainly been pinched from the RCTs,
careful method should be taken when evaluating
searchings. Many of results offered modest effects
and large Cl (representing more uncertainty). In
addition, in all of the analyses, the predictive results
were shown to be susceptible to the inclusion or
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exclusion of individuals samples, irrespective of its
weighting inside the study. Using GRADE method,
we graded the standard of proof as very poor or
very low for key outcomes. Forthcoming
experiments should be thoroughly planned and
adequately powered to make them more
generalizable to larger PCOS community. To
designate more closely consistent with existing
treatments guidelines, prospective trials should
preferably incorporate a nutritional aspect in
addition to exercises interventions.
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1230 studies identified through database search
PubMed, CENTRAL (Cochrane Library), SCOPUS, CINAHL,
SportDiscus (via EBSCOhost), PsycINFO (via OvidSP) and

EMBAGSE (via the Science Web).
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) flow diagram.
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Table 1: Characteristics of studies included in this systematic review

Intervention

Partici
Study duration art|.C||?ant .
(design) (assessment characteristics (PCOS Intervention Outcome measures
points) diagnostic criteria)
hsCRP, HOMA-IR, BF%,
. SHBG, FBG, FI, FAI, LDL-C,
. + .
31] 9 weeks BM/?.gg.l286f7_03|.(27m2 HIIT frequency: 3 times/wk. TG, TC, HDL-C VO2 max,
LS R /UKe RHR, BW, BMI, WC, FM,
FFM, T,
Age: 29.4+2.2 BMI, FBG, FI HDL-C, BW,
[32] 19-23 weeks BI\%I'.Bl O k_ /r.nZ Physical activity: 10 weeks = HOMA-IR, TG, DBP LDL-C,
PeLURe VO2 max, WG, FT, SBP,
Age: 29.8 +5.1 BMI: . S VO2 max, FAI FI, QUICKI, BW,
[33] 9 weeks 35.5 + 7kg/m2 Physical activity: 9 weeks BMI, WC, T, SHBG,
Physical activity: 5 FSH BW, FBG, FI, WHR, T, FT,
. +
[34] 11 weeks Age: 29.8+11 times/week SHBG, LH,
Physical activity:
[35] 47 weeks Age: 26.5+4.1 Individualized to achieve FAI BW, T, SHBG,
150 min per week
12 wks. Physical activity: 5 FBG, FI, HOMA-IR, BMI, BW,
129+
[36] (baseline, 12 wks.) Age: 29£6.0 times/week FM, FFM, E2
(14] 11 weeks Age: 29.5+ 6.1 Physical activity: 3\ ) 1 ax, BW, BMI, FSH, LH
times/wk.
Exercise programmed:
.. . FBG, FI, HOMA-IR, BW, BMI,
. +
(37] 16 weeks Age: 30852y - Individualized tomeet 0 aeo eeny T sHBG, FT,
BMI: 36.0+6.2 kg/m2 individuals’ capacity, goals
. E2, FSH, LH
and interest.
(38] 36 weeks Age:30+1 Metformin: 500 mg 3 BMI, WHR
times/day
Physical activity: 3
(39] 4 months Age:29.7 +8.1y ysical activity VO2 max, BW, BMI, WC
times/week
Physical activity: 3 FSH, LH SBP, RHR, VO2 max,
127+
(401 4 months Age: 27+6 times/week T, DBP, Fl, BMI
Phvsical activity: 3 FBG, FI, HOMA-IR, TG, TC,
[41] 2 months Age: 36+5 ytimes /Weeky' LDL-C, HDL-C, VO2 peak, BW,
BMI, BF%, WC, WHR
[42] 2 months Age: 28+4 Physical activity: 3 LDL-C, HDL-C, BW, BMI FBG,

times/week

Fl, HOMA-IR, TG, TC,
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Table 2: Summary of findings for primary outcomes: exercise versus control

Exercise compared to usual care for women with PCOS

95% Cl

X 2 (@]
[®) [} 10 @
S ] = .3 8
7 2 o = 5 8 3 &
& = o = = a S B
o, ] - ~
g 55 58 g ?
(%] 3 (%]
lic bl
Systolic blood The mean mean systolic . L
pressure follow- . . Physical activity may
systolic blood blood in the .
up: range 2 . . - 141 affect systolic blood
pressure - 1.9 intervention group
months to 3 pressure
to.9 mmHg was 3 mmHg lower
months
mean diastolic
. . mean diastolic blood pressure . L
Diastolic blood . . Physical activity may
blood pressure intervention group .
pressure follow- - 149 affect systolic blood
up: 2-4 months 2.9 to was 1.9 mmHg ressure
P: 3 mmHg lower (4.9 lower to P
0.8)
. fasti . . -
Fasting blood mean fasting mean fasting blood Physical activity may
blood glucose .
glucose follow-up: (- 1.34t- glucose (.9 mg/dL - 198 affect systolic blood
2-4 months 2.5 mg/dL lower pressure
Fasting insulin mean fasting . . L
Glowap 24 (3ot | CeREE g Pl e
months 3.1 uU/ml) M g
HOMA-IR . .
HOMA-IR follow- mean HOMA-IR r(ngir;ower (97 _ 91 Physical activity may
up: 2-4 months (-0.5-0.8) ' ' affect HOMA-IR
lower to .21 lower)
Average total Exercise may reduce
mean total
Total cholesterol: cholesterol total cholesterol
cholesterol - 187 -
2-4 months (-7.9to (5.9 mg/dL lower) (variation from
5 mg/dL) = Ma baseline) slightly.
The mean LDL-C in
the int ti .
mean LDL-C € |rr:)§rvv?/r;slon Exercise may decrease
LDL-: 2-4 months (-18.1- group - 121 LDL-C (variation from
6.9 mg/dL 7.51 me/dL lower baseline) slightly
' (10.01 lower to )
5.02 lower)
Exercise may result in
HDL-C (- 16.9-- Average HDL-C little to no difference in
DL-C: 2- - 1
HDL-C: 2-4 months 4 mg/dL (.02 mg/dL) 34 HDL-C (variation from
baseline).
Exercise likely results in
a minor effect that may
mean Avergae not be significant (or
Triglycerides: 2-4 triglycerides triglycerides . &
- 108 unimportant) decrease
months (-2.0to 3.9 mg/dL lower in triglvcerides
7.5 mg/dL (6.9 to - 1.9) gly

(variation from
baseline).
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Table 3: Summary of findings for primary outcomes: exercise and diet versus diet

Exercise and diet compared to Diet for women with PCOS

95% Cl Relative
Outcomes Diet with Risk R!sk with  95%Cl (studies) indication
exercise and diet
Fasting blood  Average fasting  Average fasting
glucose: 4-5 blood (-7.0to  blood glucose (3 - 62

months -3.2mg/dL) mg/dL)

Average fasting  Average fasting
insulin (-3 to insulin (2 lower - 59
-20.21 pU/ml to 7.2 higher)
Average HOMA-
IR (0.51 lower to - 62
0.52 higher)

Fasting insulin:
3-5 months

HOMA-IR: 4-5 Average HOMA-IR
months (-0.81to-0.41)

Remarks

undefined regarding result

of physical activity and
diet on fasting blood
glucose

undefined regarding result
of physical activity and
diet on fasting insuline

undefined regarding result
of physical activity and

diet on HOMA-IR

Table 4. Exercise and Diet versus Control: Summary of findings from investigative outcomes that were only

reported in single trials.

Trial Significance Conclusions

No statistically

significant e  Fasting insulin; luteinizing hormone; follicle stimulating hormone.
results
Guzick et e Bodyweight - statistical interaction effect (P <.0001) reflecting an
al. [34] Statistically improvement following joint exercise and diet intervention, but not
significant control.
results e Free testosterone - statistical interaction effect (P=.02) following a joint

exercise and diet intervention, but not control.

No statistically

e Free androgen index; AUC-glucose; AUC-insulin; fasting blood glucose;

significant
ovulatory status.
results
Hoeger et e Bodyweight - statistically significant (P <.05) within-group bodyweight
al.[35] L reductions for lifestyle and placebo, but no statistical differences versus
Statistically
sienificant placebo alone.
?esults e  When lifestyle was combined with Metformin, statistical differences (P
<.05) compared to placebo only were reported for body weight, SHBG
and FAI.
Statisticall e  Statistically significant (P <.001) decrease in levels of acne, FG scores and
Petranyi i nifican'g BMI subsequent lifestyle and Metformin treatment; fluctuations in the
et al.[38] Eesults Metformin only arm were comparable apart from BMI-related which was

statistically higher in the joint therapy (P=.03).

AUC: area under the curve; SHBG: sex hormone binding globulin; FAI: free androgen index; FG: Ferriman-

Gallwey; BMI: body mass index
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Table 5. Exercise and Diet versus Diet: Summary of findings from investigative outcomes that were only

reported in single.

Trial Significance Outcomes
NZi?j#iiziilly e  Resting energy outflow; LH/FSH ratio; number of ovarian follicles (left and
right)
Bruner et results . - .
al. [33] Statistically e  Sum of tV\{O skinfolds (subsca!pulafr and |I|.ac crest) - sta-tlstlcaII.y lower than
significant at baseline and a group x time interaction (P=.002) immediately post-
findings intervention with a greater decrease in the exercise and diet group
compared with diet only.
e Nossignificant variations seen in any intervention arm for ratio of
No statistically upper/lower body fat. No effect seen in upper body fat (kg) for diet only or
significant diet and exercise combined; no reduction in lower body fat for the
results exercise only arm.
e Exercise and diet combined did not significantly reduce IGF-I or IGFBP-1
e Inthe diet only arm statistical changes in free testosterone (-3.66 pg/mlL,
95% Cl: - 6.12 to -1.20; P <.001), AMH (P <.01), IGF-1 (17.1 pg/L, 95% Cl:
0.3 to 33.9; P <.05), and IGFBP-1 (0.32 ug/L, 95% Cl: 0.01 to 0.64; P <.05)
Bruner et were reported that were not present in the combined arm.
al.[33] e There were statistically significant reductions in lower body fat for diet
Statistically only (-1055g, 95% Cl: -1787 to -322; P <.01) and diet and exercise (1616g,
significant 95% Cl: -2407 to -825; P <.001), lean body mass in the diet and exercise
results arm only (-2.66kg, 95% Cl: -4.14 to -1.18; P <.001), mean ovarian follicle
number in both diets only (P <.05) and the combined arm (P <.05), as well
as improvements to ovulatory function in both intervention arms (diet: P
<.001; combined: P <.05).
e Mean ovarian volume was reduced in the diet and exercise arm only (P
<.05).
No statistically e The Centre of Epidemiologic Studies Depression Scale was also used but
significant there were no differences in post-intervention scores compared to
results baseline.
e  Statistically significant decreases (P <.03) to fat mass and abdominal fat
mass in all groups; both exercise arms were also statistically different (P
<.03) to the diet only arm.
Thomson e Levels of endothelial function were also measured; vascular cell adhesion
etal.[43] Statistically molecule-I (P=.01), plasminogen activator inhibitor-1 (P <.001) and intra-
significant cellular adhesion molecule-1 (P <.001) was reduced in all treatment arms
results with no statistical differences between treatments.

e PCOS-Q was used to assess quality of life; and found statistical
improvements (P <.001) across all treatment arms in each domain apart
from body hair scores. No differences between treatment arms were
found.
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