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Meétodo Pilates e a dor na gestacéo: revisao sistematica e meta-analise
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ABSTRACT

BACKGROUND AND OBJECTIVES: The bodily changes re-
sulting from pregnancy can culminate in adverse outcomes to
maternal health, including pain, which may be related to pos-
tural changes, functional disabilities and impaired quality of life
of pregnant women. Due to its effects, the Pilates Method can
contribute to alleviate these problems, although its benefits are
not a consensus in the literature. In this sense, the objective of
this study was to systematically review in the literature the impli-
cations of the Pilates Method on pain in pregnant women.
CONTENTS: Systematic review and metanalysis of randomi-
zed clinical trials conducted in the databases Embase, Scopus,
Cochrane Library, Medline, Web of Science, PEDro, LILACS
and SciELO, where the descriptors “Pregnancy” and “Pilates
Method” were used. Of the 105 articles found, five met the
selection criteria for this study and two were included in the
meta-analysis for the outcome pain. The Pilates Method group
showed superiority for pain relief compared to the control group
(CL,,,: -2.24 —-1.13; I’ 12%). Additionally, the Pilates Method
produced less progression of abdominal diastasis, decreased fati-
gue, maintained anthropometric and hemodynamic parameters,
increased abdominal and pelvic floor strength, improved hams-
tring muscle flexibility, lumbar-pelvic stabilization, posture,
functional capacity and quality of life of pregnant women.
CONCLUSION: The Pilates method was superior to the mini-
mum intervention for pain relief in pregnant women, in addi-
tion to improving physical conditions.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: As mudangas corporais
oriundas da gestacio podem culminar em desfechos adversos a
saide materna, incluindo a dor, que pode estar relacionada as al-
teragoes posturais, incapacidades funcionais e comprometimento
da qualidade de vida das gestantes. Em virtude dos seus efeitos,
0 Método Pilates pode contribuir para amenizar estes problemas,
embora seus beneficios ndo sejam um consenso na literatura.
Neste sentido, o objetivo deste estudo foi revisar sistematica-
mente na literatura as implicagoes do método Pilates na gestagio.
CONTEUDO: Revisio sistemdtica ¢ meta-andlise de ensaios
clinicos randomizados realizada nas bases de dados Embase,
Scopus, Cochrane Library, Medline, Web of Science, PEDro, LI-
LACS e SciELO, em que se utilizou os descritores “Pregnancy”
e “Pilates Method”. Dos 105 artigos encontrados, cinco preen-
cheram os critérios de selecio deste estudo e dois foram incluidos
na meta-andlise para o desfecho dor. O grupo Método Pilates
apresentou superioridade para alivio da dor em comparagio ao
grupo controle (IC%%: -2,24 —-1,13; I?: 12%). Adicionalmente,
o método Pilates produziu menor progressio da didstase abdo-
minal, diminui¢do da fadiga, manutengio dos parAmetros antro-
pométricos e hemodinidmicos, aumento da forga abdominal e do
assoalho pélvico, melhora da flexibilidade dos musculos isquioti-
biais, da estabilizagio lombo-pélvica, da postura, da capacidade
funcional e da qualidade de vida das gestantes.

CONCLUSAO: O método Pilates foi superior 4 intervengio mi-
nima para alivio da dor em gestantes, além de produzir melhora
das condicoes fisicas.

Descritores: Dor, Fisioterapia, Gestantes, Qualidade de vida,
Técnicas de exercicio e de movimento.

INTRODUCTION

During pregnancy, hormonal and physiological changes occur,
culminating in musculoskeletal complications’, which can cau-
se great emotional impact, especially in primiparous women?.
Among these complications, musculoskeletal pain stands out as
one of the main ones®*, especially affecting the lumbar, pelvic or
pubic regions’.

Approximately 30% of pregnant women have severe pain symp-
toms that may interfere in their functional capacity and qua-
lity of life (QoL)*, and several factors, such as postural changes,
lumbar hyperlordosis and pelvic ligament loosening may cause
pain during pregnancy?, as well as persist even after this period®.
Contributing to the advancement of the gestational period is the
weakness of the stabilizing muscles of the abdominal region and
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pelvic floor’. Although evident in most pregnant women, these
health problems are little investigated in populations of middle
and low income?®.

Pregnant women benefit from physical therapy when it comes
to treating pain, facilitating labor and improving QoL’. Among
the physiotherapeutic interventions for this public, the Pilates
Method (PM) is an alternative for pain relief and improvement
of the lumbopelvic region, functional capacity and QoL'",
among other benefits. Nevertheless, the literature points out
that the heterogeneity about the practice of PM among preg-
nant women, as well as the low adherence to the clinical practi-
ce guidelines, are factors that drive the need for more grounded
research on the subject, especially in cases that present health
problems during pregnancy'’.

Therefore, the objective of the present study was to systemati-
cally review the literature on the effects of PM during pregnancy.

METHODS

A systematic review and meta-analysis of randomized clinical trials
(RCT) following the recommendations proposed by the PRISMA
checklist (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses), which is specific for reviewing RCT"2.

The present review included RCT, studies whose intervention
included PM, and studies whose samples were composed exclu-
sively of pregnant women. The following were excluded: review
studies, guidelines, observational studies, qualitative studies, case
studies, editorials, expert opinions or studies of any other natu-
re, studies that investigated the effects of other physical therapy
approaches, such as Kegel exercises, kinesiotherapy, hydrothera-
py, electrothermophototherapy, etc. (associated or not with PM)
and studies that included other types of approaches such as nu-
tritional, pharmacological or surgical intervention.

The search strategy was done in pairs in September 2020 using
English terms that were in accordance with the Medical Subject
Headings (MeSH). The descriptors “Pregnancy” and “Pilates
Method” were used. The search didn’t restrict the studies by lan-
guage, period of publication or type of access (free or restrict).
The searched databases were Embase, Scopus, Cochrane Library,
Medline, Web of Science, Physiotherapy Evidence Database
(PEDro), LILACS and Scielo.

The search conducted on Medline (via PubMed) used database-
-specific filters to make the search more sensitive, crossing terms
contained in “#1” and “#2” (Table 1).

Table 1. Filters for search strategy

#1  "Pregnancy"[Mesh] OR "Pregnancies" OR "Gestation"

#2  "Pilates Method "[Mesh] OR "Method Pilates " OR "Pilates-
-Based Exercises" OR "Exercises, Pilates-Based" OR "Pilates
Based Exercises" OR "Pilates Training" OR "Training, Pilates"

Inidally, studies were identified in the databases and duplicate
studies were excluded (Identification Phase). The titles, abstracts,
and descriptors/keywords of all articles identified by the search
strategy were evaluated by two reviewers. In case of disagree-
ment, a third reviewer was requested in order to reach a consen-

sus and for tie-breaking (Screening Phase). Then, all pre-selected
studies were evaluated in their entirety, using the same tie-brea-
king strategy as in the previous phase (Eligibility Phase). Finally,
information was extracted regarding the characteristics of the
selected studies regarding: identification, samples, methodologi-
cal procedures, and outcomes. Of the five included articles, two
composed the meta-analysis (Inclusion Phase) (Figure 1).

Embase: 40
Scopus: 24
Medline: 15
Cochrane Library: 13
Web of Science: 10
PEDro: 02
LILACS: 02
Scielo: 0
Total: 105

v

56 articles excluded by
title and abstract:

Outside the topic: 7 articles

Other type of study: 11 articles
Other method: 10 articles

Other population: 11 articles

Clinical approach: 4 articles
Non-completed study: 3 articles

v

11 full-text articles selected

v

6 full-text articles excluded:
Unavailable: 2 articles
Other population: 1 article
Other intervention: 1 article
Were not randomized studies: 2

v

| 5 full-text articles included |
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| 2 articles included in the meta-analysis |

48 duplicate
> articles
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Figure 1. Articles search and selection strategy flowchart

The methodological quality of the included articles was evaluated
using the PEDro scale, with scores from zero to 10, in which the
following criteria are evaluated: 1. Eligibility criteria; 2. Random
allocation; 3. Concealed allocation; 4. Baseline comparability; 5.
Blinded subjects; 6. Blinded therapists; 7. Blinded evaluators; 8.
Adequate follow-up; 9. Intention-to-treat analysis; 10. Between-
-group comparisons; 11. Point estimates and variability. The first
criterion is not counted in the total score®.

Meta-analysis was performed using Review Manager software
version 5.4 (Cochrane Collaboration), using the random ef-
fects model. Effect measures were obtained by post-interven-
tion values. The studies were analyzed separately according to
the pain variable, measured by the Visual Analog Scale (VAS). A
value of p<0.05 and 95% confidence interval (CI) were conside-
red statistically significant. Statistical heterogeneity of treatment
effects between studies was assessed by Cochrane’s Q test and
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Table 2. Characterization of the studies’ referential data

Authors Place of Language PEDro
origin Scale
Canarslan and Akbayrak' Turkey Turkish 5/10
Dias et al.™® Brazil English  5/10
Oktaviani'® Indonesia  English 3/10
Rodriguez-Diaz et al.’” Spain English 5/10
Sonmezer, Ozkéslii and Yosmaogl®  Turkey English  8/10
Table 3. Characterization of studies’ samples
Authors Sample size and age Information  regarding
gestation
Canarslan  Total: 40. Gestational time: uns-
and Included: 40. pecified.
Akbayrak'  PG: 20 (28.7 = 4.4 years). Number of pregnancies:
CG: 20 (24.9 + 4.6 years).  primiparous (75% of
PG; 70% of CG).
Dias et al.’® Total: 80. Gestational time: 14th-
Included: 36. -16th to 32nd-36th
PG: 24 (29.00 = 3.96 years). weeks.
CG: 12 (29.83 + 3.09 years). Number of pregnancies:
all primiparous.
Oktaviani®  Total: 40. Gestational time: 3rd tri-
Included: 40. mester (> 28 weeks).
PG: 20 (28.70 + 6.46 years). Number of pregnancies:
CG: 20 (26.95 + 4.94 years). parity < 3.
Rodriguez-  Total: 105. Gestational time: 26th-
Diaz et al." Included: 105. -28th  to  34th-36th
PG: 50 (32.87 + 4.46 years). weeks.
CG: 55 (31.52 + 4.95 years). Number of pregnancies:
78.2% were primiparous.
Sonmezer, Total: 58. Gestational time: 22nd
Ozkéslii and  Included: 40. to 24th week.
Yosmaogl™® PG: 20 (29.00 + 2.75 years). Number of pregnancies:

CG: 20 (28.00 + 2.10 years).

parity < 3.

Values expressed as mean + standard deviation.

PG = Pilates Group; CG = Comparison/Control Group.

inconsistency by the I? test, where values above 25, 50, and 75%
were considered to indicate moderate, substantial, and conside-
rable heterogeneity, respectively.

RESULTS

The studies place of origin varied, with two coming from Tur-
key'®!%, one from Brazil®, one from Indonesia'®, and one from
Spain'. Four studies were written in English'®>!"” and one in
Turkish'. According to the evaluation of the methodological
quality of the studies by the PEDro scale, the scores of the arti-
cles ranged from three to eight points (Table 2).

The total analyzed data was of 261 pregnant women, whose
mean age was 23.06 + 3.23 years. The data on pregnancy-related
information is heterogeneous, with the gestational time ranging
from the 14th to 36th week of gestation and most of the samples
being primiparous (Table 3).

Several instruments were used for the assessment, among whi-
ch were: VAS!*1416 muscle strength test (abdominal muscles)',
palpation (abdominal diastasis)', SF-36 Questionnaire (quality
of life)'¥, Beck Depression Inventory (psychological state)', Fa-
tigue Severity Scale (fatigue)'4, manometer (pelvic floor muscle
strength)!®, Oxford Scale (pelvic floor muscle strength, endu-
rance, and repeatability)'®, anthropometry (height, weight, and
body mass index)", blood pressure'’, hand dynamometry (hand
grip strength)', goniometry (hamstring muscle flexibility)"”
and inclinometer (spinal curvatures)', Oswestry Questionnaire
(functional capacity)'’, Nottingham Health Profile Questionnai-
re (quality of life)'* and biofeedback in the lumbopelvic muscles
(lumbopelvic stabilization)'® (Table 4).

Three studies'®>!"” applied the MatPilates modality with the
help of accessories and two studies'*!® applied MatPilates ex-
clusively. The frequency varied between one!® and two!'*141>17 ¢j-
mes weekly, in a period between eight'®'>'7 and twenty' weeks,

Table 4. Characterization of the evaluation tools, intervention protocols and studies outcomes

Authors Evaluation tools Pilates Group Comparison/Control Group Outcomes
Canarslan VAS (low back pain Management: MatPilates. Conduct: irregular voluntary After intervention:
and and fatigue inten- Exercises: cleopatra, saw, toy soldier, walks. PG: Tabdominal muscle
Akbayrak™  sity); mermaid, chest stretch, swinging, Exercises: unspecified. strength, Tabdominal dias-
Muscle strength crock screw, mini squat, one leg Intensity: unspecified. tasis.
test (abdominal stretch, double leg stretch, shoulder Sessions: unspecified. CG: Tpain, Jabdominal mus-

muscle strength);
Palpation (abdomi-
nal diastasis);
SF-36 questionnai-
re (QoL);

BDI (psychological
state);

FSS (fatigue seve-
rity)

bridge, clam, hip twist, side kick,
basic push up, salute, rowing, hug a
tree, hip twist, side kick, point & flex,
arm openings, little abdominal curls,
little peace of heaven, leg circles and
proprioceptive neuromuscular facili-
tation exercises.

Intensity: 1t protocol (first half of se-
cond trimester); 2" protocol (second
half of second trimester); 3™ protocol
(first four weeks of third trimester); 4™
protocol (last two weeks of third tri-
mester).

Sessions: 40 sessions (60 min each).
Frequency: 2x/week.

Weeks: 20 weeks.

Frequency: unspecified.
Weeks: 20 weeks.

cle strength, Tabdominal di-
astasis.

Comparison between groups:
Superiority of PG over CG: pain
(2" and 3 trimester), abdomi-
nal muscle strength (2™ and 3
trimester), abdominal diastasis
(2" and 3 trimester), quality of
life (2" and 3 trimester), psy-
chological state (3 trimester),
and fatigue intensity (1st, 2,
and 3 trimester).
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Authors Evaluation tools Pilates Group Comparison/Control Group Outcomes
Dias et al.™ Manometer (PFM Conduct: MatPilates + accessories, Conduct: kinesiotherapy. After intervention:
strength); such as exercise mats, swiss balls Exercises: walking (10 min); PG: THS strength (Oxford
Oxford scale (PFM and elastic bands. strengthening of lower and Scale): THS resistance, THS
strength, PFM re- Exercises: unspecified. upper limbs and trunk (with repeatability.
sistance and PFM Intensity: light (4 weeks) — mode- elastic band and body weight CG: no difference.
repeatability). rate (4 weeks); 8 repetitions; Borg resistance); stretching and re- Comparison between
Scale 13-14. laxation. groups:
Sessions: 16 sessions (60 min each). Intensity: light (4 weeks) — Superiority of PG over CG:
Frequency: 2x/week. moderate (4 weeks); 8 repeti- HS strength (Oxford Scale),
Weeks: 08 weeks. tions; Borg Scale 13-14. HS resistance, and HS re-
Sessions: 16 sessions (60 min peatability.
each).
Frequency: 2x/week.
Weeks: 08 weeks.
Oktaviani’® VAS (pain inten- Management: MatPilates. Conduct: kinesiotherapy. After intervention:
sity) Exercises: gentle breathing and Exercises: unspecified. PG: {pain.
stretching (10 min), 70-80 unspeci- Intensity: unspecified. CG: {pain.
fied Pilates exercises (50-60 min), Sessions: 08 sessions (60 min Comparison between
relaxation (10 min). each). groups:
Intensity: unspecified. Frequency: 1x/week. Superiority of PG over CG:
Sessions: 08 sessions (60 min each). Weeks: 08 weeks. pain.
Frequency: 1x/week.
Weeks: 08 weeks.
Rodriguez-  Anthropometry Conduct: MatPilates + accessories Conduct: monitored general After intervention:
Diaz et al.'”7  (height, weight, (balls, elastic bands and Magic Cir- guidance. PG: Tweight, TBMI, {SBP,
and BMI); cle). Exercises: unspecified. ISBP, THS, Tflexibility of the
Blood pressure; Exercises: posture and warm-up Intensity: unspecified. hamstring muscles, Jthoracic
Manual dyna- (5-8 min), aerobic and toning phase Sessions: unspecified. kyphosis, Ylumbar lordosis,
mometry (manual (25-30 min); flexibility phase (5-10 Frequency: unspecified. CG: Tweight, TBMI, TSBP,
strength); min); relaxation (5-10 min), unspe- Weeks: 08 weeks. TSBP, {HS, Iflexibility of the
Goniometry (ischi- cified. hamstring muscles, Tthoracic
al flexibility); Intensity: unspecified. kyphosis, Tlumbar lordosis.
Inclinometer (spine Sessions: 16 sessions (40-45 min Comparison between
curvatures). each). groups:
Frequency: 2x/week. Superiority of PG over CG: all
Weeks: 08 weeks. variables.
Sonmezer, VAS (pain inten- Conduct: MatPilates + accessories Conduct: prenatal and monito- After intervention:
Ozkosli sity); (balls, elastic bands and Magic Cir- red general guidance. PG: {pain, {disability, TQoL
and Oswestry  ques- cle). Exercises: not prescribed. (sleep and physical mobility
Yosmaogl'® tionnaire (impact Exercises: chest stretch, swinging, Intensity: does not apply. parameters), Tlumbar-pelvic
on functional ca- one arm circle, double arm circle, Sessions: does not apply. stabilization.
pacity); cat, dog, toy soldier, side rotation, Frequency: does not apply. CG: no alterations.
NHP Question- push up, roll down, roll up, shoulder Weeks: 08 weeks. Comparison between
naire (QoL); bridge, one leg stretch, scissors, groups:

Biofeedback in
lumbopelvic mus-
cles (lumbar stabi-
lization)

side kick, spine stretch, spine twist,
double arm stretch, leg pull prone
(plank).

Intensity: 2-3 sets, 3-12 repetitions.
Progression every two weeks.
Sessions: 16 sessions.

Frequency: 2x/week.

Weeks: 08 weeks.

Superiority of PG over CG: all
variables.

I = decrease; T = increase; — = intensity progression; < = less than; PG = Pilates group; CG = comparison/control group; VAS = Visual Analog Scale; QoL = quality
of life; BDI = Beck Depression Inventory; FSS = Fatigue Severity Scale; PFM = pelvic floor muscles; NHP = Nottingham Health Profile. SBP = systolic blood pressure;

DBP = Diastolic blood pressure; HS = handgrip strength.

totaling eight'®, 16'%"! and 40" sessions. The comparison
groups presented varied modalities, such as irregular voluntary

walking', kinesiotherapy'>'®

and general guidance'®”. In all
studies, PM showed superiority over control interventions in all

analyzed outcomes (Table 4).

According to the meta-analysis, the PM group was superior to
the CG in improving pain as measured by VAS in postpartum
women (Cl,: -2.24 — -1.13; I*: 12%). The level of heteroge-
neous inconsistency of the statistical analysis was 12%, indica-

ting low inconsistency on results (Table 5).

279



BrJdP. Sao Paulo, 2021 jul-sep;4(3):276-82

Mendo H and Jorge MS

Table 5. Comparison between the Pilates Method versus Control regarding pain measured by the Visual Analog Scale

Pilates Method Control Mean difference IV, Mean difference IV,
Study or subgroup bt Random, Cl 95% Random, CI 95%
Mean SD Total Mean SD Total Weight andom, 0 andom, °
Canarslan and Akbayrak' 223 19 20 6 1.8 20 458% -2.00[-2.77.-1.22] —m—
Sonmezer, Ozkdslii and Yosmaogl® 1.72 1.08 20 3.84 1.75 20 542% -1.43[-2.13.-0.73] ——
40 40 100.0% -1.69[-2.24.-1.13] ‘
Heterogeneity: Tau?=0,02; Chi’=1,14, df=1 (p = 0,29); I’= 12% } } 1 t t
-4 2 0 2 4

General effect test: Z= 5,97 (p < 0.00001)

Favors Pilates Method Favors Control

Mean = mean of the groups; SD = standard deviaton; Weight = statistical relevance of the study; IV = inverse variance; Cl = confidence interval; Fixed = fixed effect;
Random = random effect; 12 = heterogeneity index; Z = global effect test; Chi2 = Chi-square test; Tau2 = Kendall’s Tau test; df = degree of freedom; p-value.

DISCUSSION

The main finding of this study was the superiority of the PM
group over the control or minimal intervention group for pain
relief in pregnant women. In addition, PM produced less pro-
gression of abdominal diastasis, decreased fatigue, maintenance
of anthropometric and hemodynamic parameters, increased
abdominal and pelvic floor strength, improved flexibility of the
hamstring muscles, lumbopelvic stabilization, posture, functio-
nal capacity, and QoL in pregnant women.

PM is a beneficial strategy for the overall health of women and
can improve pain, lower limb strength, QoL", among other
physical and psychological aspects, especially in the improve-
ment of the pelvic floor and social well-being. However, there
is little information and recommendations about the safe and
appropriate instructions of this method for pregnant women,
besides divergences regarding its safety in special situations,
frequency and dosage'', which is why the present work in-
vestigated this physiotherapeutic intervention in this specific
population. The present study observed that PM produced be-
nefits for the health of pregnant women, including the aspect
of pain'®*!°, Moreover, there was evidence that most studies
point to these benefits when the technique is applied at least
twice a week, over a period of eight weeks, totaling 16 sessions.
The main symptoms that pregnant women face are musculos-
keletal pain, which may affect the lumbar and pelvic regions,
the back, hips, and even wrists'. Moreover, about 30% of preg-
nant women have severe symptoms that usually compromise
their daily activities and QoL, requiring rest and time off work®.
Thus, PM was presented as a strategy for pain relief'®'*1¢, im-
proved functional capacity'® and QoL in pregnant women.
An experimental study with 10 women with primary dysme-
norrhea who underwent 10 PM sessions showed that after the
intervention there was a decrease in pain during menstrual pe-
riods in these patients'’. This corroborates the present review,
101416 showed a decrease in pain after PM.
As the gestational period proceeds, there is a decrease in the
electromyographic activity and in the strength of the PFM and
abdominal muscles attributed to the increase in the overload

where three studies

that this musculature undergoes during pregnancy’. The prin-
ciples of PM include the strengthening of the pelvic floor and
the prevention and/or treatment of dysfunctions of this region
caused by pregnancy®. Such benefits were observed in two
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1415 in which this intervention was beneficial

included studies
for increasing muscle strength and resistance in this region. In
addition, it’s noteworthy that during static contraction pain
decreases muscle activity?!, resulting in compensation by other
muscles to perform the desired movements and, consequently,
in increase of pain®, resulting in a vicious cycle.

There is a decline in handgrip strength as the gestational pe-
riod advances®, requiring attention to this aspect in these
individuals. One of the listed studies'” verified that PM was
beneficial to the handgrip strength of pregnant women when
compared to the usual conducts, corroborating a research that
showed that PM twice a week, during 12 weeks, produced
better effects for the increase of handgrip strength and abdo-
minal resistance in pregnant women when compared to usual
physical activities*.

Gestational static and dynamic musculoskeletal alterations,
such as decreased trunk mobility and altered movements, in-
creased mass, and body dimensions®® can lead to pain and dis-
comfort, causing limitations in daily life and professional acti-
vities®®. Therefore, PM can be an alternative for these problems,
because it involves a synchronous work between body and
mind?, providing direct and indirect effects on several aspects,
from the prevention of health-related problems to physiologi-
cal changes®, as is the case during the gestational period. In
that sense, one of the studies'® showed that PM was beneficial
to improve the functional capacity of pregnant women.
Obesity can affect up to 60% of pregnant women with a
history of overweight, which can lead to adverse health out-
comes, such as diabetes mellitus, cardiovascular diseases,
endocrine changes, among other comorbidities®. Such com-
plications are not restricted to the mother, and may be ex-
tended to newborns, predisposing them to the risk of being
born with a higher percentage of body fat and obesity in chil-
dhood?®". Therefore, PM can have effects on the mother’s body
composition aiming to minimize these possible future adverse
outcomes. Although some studies'” observed that PM was
not able to prevent the increase in body weight and BMI of
pregnant women, it proved to be superior to the usual con-
ducts because the individuals in the conventional treatment
showed a significantly higher increase in these variables when
compared to the individuals in the PG.

One of the main disorders that occur during pregnancy is
hypertension, which can affect up to 10% of cases, being clo-
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sely related to adverse health outcomes such as pre-eclampsia,
premature placental abruption, premature delivery, fetal gro-
wth restriction, stillbirths, the development of cardiometabo-
lic diseases, and secondary maternal death. Thus, it's necessary
that blood pressure control is rigidly performed during this pe-
riod’"*?, and one of the strategies is physical exercise.

Systemic arterial hypertension is the main chronic disease most
prevalent in the general population, and its management invol-
ves, besides lifestyle changes, the performance of aerobic and
resistance exercises. Thus, PM uses exercises similar to conven-
tional treatment and has the potential to reduce blood pressure
in individuals with hypertension®, including during pregnan-
cy, as observed in one of the included studies’.

Low back pain is one of the conditions with the highest impact
all over the world, and the greatest restriction occurs in lateral
trunk flexion, as well as in the range of motion of the hamstring
muscles*. Thus, a study conducted with 47 healthy college wo-
men showed that PM was effective in improving the hamstring
muscles flexibility, abdominal muscle endurance, and abdomi-
nal and lumbar muscle activity®”®, which is in agreement with
the findings of the present review, since the studies included
pointed to the improvement of the hamstring muscles flexibi-
lity'” and increased abdominal muscle strength'.

The adequate alignment is a prerequisite for efficiently per-
forming a movement, especially the pelvic alignment, which
has great influence and can impair the performance of some
movements when altered. Thus, PM performed during 14
weeks with two weekly sessions becomes an effective strategy
to improve body biomechanics®, as observed in one of the
selected studies'”.

During pregnancy, body modifications, such as the anteriorized
gravity center, the increase in lumbar curvature, and the instal-
lation of a compensatory mechanism, most of the time pro-
duce musculoskeletal pain, especially in the spine, negatively
impacting the pregnant woman’s QoL. In this sense, PM can
benefit these patients, mainly by alleviating low back pain, im-
proving physical performance and biomechanical alignment, as
well as health, general psychic and social well-being , and pre-
paration for childbirth?. This was pointed out in the present
review, which observed that PM was able to reduce pain'®'*®
(even more than the minimal intervention'*'¥), promoting the

10,17 " functional

improvement of posture and pelvic alignment
capacity'®and QoL'*! of pregnant women.
Reinforcing previous considerations, the literature shows that
PM can be capable of promoting, besides pain relief, improve-
ment in flexibility and muscle strength, functional capacity®®
and spinal alignment, effects that can be maintained in the
long term®. Thus, PM is an approach that, producing benefits
on the pain of pregnant women, consequently improves other
physical parameters.

A limitation of this study was the fact that sensitivity or me-
ta-regression analysis was not performed, even when incon-
sistency in the outcome of the statistical analysis was obser-
ved. Nevertheless, this does not prevent the generation and
dissemination of the present findings on the effects of PM in
pregnant women.

CONCLUSION

The PM, when applied in a frequency of two weekly sessions
over a period of eight weeks, is superior to the minimal inter-
vention for pain relief in pregnant women. Furthermore, this
approach produces improvement in the physical conditions of
this population, such as less progression of abdominal diastasis,
decreased fatigue, maintenance of anthropometric and hemody-
namic parameters, abdominal and pelvic floor strength increase,
improvement in hamstring muscles flexibility, of lumbopelvic
stabilization, posture, functional capacity, and QoL.
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