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Abstract: Pregnancy is a period of physical and psychological changes aligned
with the needs of growing life. The future mother has an important task, to overcome
great physical, physical and mental demands. The most adequate means of achieving
these requirements is physical activity because it affects the stimulation of the
musculoskeletal, cardiovascular and respiratory systems, improves fitness, maintains
muscle strength and elasticity, and reduces the risk of overweight, gestational diabetes,
preeclampsia, premature birth and postpartum depression. The aim of the work was to
examine the impact of kinesitherapy on the level of physical activity in psychophysical
preparation for childbirth. A prospective longitudinal study was conducted at the
primary level of health care in Montenegro in 2018 (February-August). 34 pregnant
women in the third trimester of pregnancy from Herceg Novi (n=29) and Cetinje (n=5)
were voluntarily recruited into the research after the approval of the gynecologist-
obstetrician. During four weeks, with the supervision of a physiotherapist,
kinesitherapy was applied in groups of 4-6 pregnant women. During 8 sessions of 30
minutes, breathing exercises, improvement of circulation, posture, joint mobility and
strengthening of weakened muscles were performed. The participants were advised to
walk for at least 30 minutes every day. The research instrument was an international
questionnaire on physical activity The International Physical Activity Questionnaire
(IPAQ-SF). Physical exertion of intensity 3-4 is matched by the modified Borg scale of
perceived exertion. The level of physical activity was analyzed at the beginning and two
weeks after the end of the preparations for childbirth. Data analysis: age 20-30 years
for 63% of participants, 31-40 years for 34%, and over 40 years for 3%. Level of
education: 60% have a secondary education, 6% have a higher education, and 34%
have a higher education. The initial analysis of the assessment of the level of physical
activity was: minimal level of 10 participants, moderate level of 18 participants, and
intensive level of 6 participants. The metabolic equivalent increased by 233.03 METmin
because its initial value was 1649.82 METminutes and the control 1882.35
METminutes. An improvement in the level of physical activity was observed in seven
participants. Pregnant women should be encouraged to prepare prenatally because
kinesitherapy will encourage an increase in the level of physical activity.
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Introduction

Pregnancy is a period of great physical and psychological changes destined to
meet the needs of a new, growing life. In accordance with these changes, pregnant
women should prepare for great and new bodily, physical and mental demands [1].

Physical activity before and during pregnancy is a complex behavior that promotes
and improves the health of the mother and fetus [2]. Forty years ago, the American
College of Obstetricians and Gynecologists (ACOG) published recommendations
regarding physical activity during pregnancy. Since then, physical activity and
exercise during pregnancy have become more frequent due to the potential benefits
for the health of the pregnant woman and the fetus with minimal risk. Physical activity
is used by most pregnant women due to the anatomical, physiological and needs of
the fetus, along with the correction of routine habits. Pregnant women with regular
pregnancies should be encouraged to do aerobic exercise and conditioning during and
after pregnancy [3].

Physical activity refers to all body movements performed by skeletal muscles, in
which energy consumption is above basal (work, household chores and leisure
activities). Exercise is a planned, structured and repetitive physical activity that
improves or maintains physical fitness [4].

Physical activity and exercise have a protective role in the health of pregnant women,
develop strength, endurance, stimulate the functioning of the musculoskeletal,
cardiovascular, respiratory, endocrine system, affect the general perception of health
and emotional status. It reduces the risk of obesity, hypertension, diabetes,
cardiovascular diseases and complications during childbirth, has a positive effect on
the fetus and improves the reaction to stress in the uterus [5,6,7,8]. Kinesitherapy
raises the functional capacity of a pregnant woman to a higher level, increases
endurance and muscle strength, improves the general perception of health and
prepares the body for labor and delivery. Planned and targeted training of individual
muscle groups for higher loads, maintains overall posture and muscle tone, prevents
trophic processes, maintains elasticity of ligaments and helps in establishing new
motor habits. It increases self-confidence, readiness for the challenges of childbirth
and the postpartum period [9].

Healthy pregnant women are recommended to do 150 minutes of weekly moderate-
intensity physical activity or to continue their pre-pregnancy level of physical activity,
but physical activity recommendations are rarely met, and activity levels tend to
decline during pregnancy [10,11, 12,13]. Feasible, reliable and valid measures of
physical activity before, during and after pregnancy are helpful in monitoring the
effectiveness of health promotion [14].

Assessment of energy consumption and level of physical activity during pregnancy
enables a better understanding of the pregnant woman's profile and is an adequate way
of monitoring exercise by health workers. Identifying the most acceptable way to
determine the overall level of physical activity is a challenge, and different methods
have advantages and limitations [15]. The questionnaire on the subjective assessment
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of the level of physical activity proved to be effective due to the monitoring of daily
activities present in the life of pregnant women [4].

The aim of this paper was to assess the impact of kinesitherapy on the level of physical
activity during pregnancy during prenatal preparation for childbirth.

Material and methods

At the primary level of health care, a longitudinal prospective study was
conducted in Montenegro, in the Health Centers of Herceg Novi and Cetinje, in
accordance with all ethical principles. The practice is to include pregnant women in
the third trimester of pregnancy in the psychophysical preparation for childbirth, with
the approval of the gynecologist-obstetrician. The subjects were informed about the
importance of kinesitherapy and recruited directly from the counseling center, which
they confirmed with written consent.

The level of physical activity (PA) was examined by The International Physical
Activity Questionnaire short form (IPAQ-SF), which assesses the frequency, duration
and intensity of physical activity during the week in free time, at home, at work and
during transport. Relation to activities of high intensity (lifting heavy loads), moderate
intensity (moderate physical effort, carrying light loads, cycling) and walking
(walking for work, transport, household, exercise and leisure). Seven structured
questions provide individual results for each physical activity in the specified domains.
Six questions refer to everyday activities, and the seventh is related to sitting and
sedentary habits. The data analysis gives energy expended - Metabolic Equivalent
(MET), the total time spent in minutes and the frequency spent in days of physical
activity. The volume of activity for walking is 3.3 METSs, moderately intense activity
4 METs and high-intensity activity 8 METs. The condition for the analysis is
continuous activity of a minimum duration of 10 minutes. The mean MET score for
total weekly PA is the result of walking, moderate, and vigorous activity. Individual
MET scores are calculated in each domain: total METminutes/week = Met-level x
minutes per day x days per week, where 1 MET is equivalent to resting energy
expenditure. The obtained score represents the amount of energy and the level of
physical activity. Accumulation of less than 600 METmin represents a minimum level
of PA, moderate activity is 600-1500 METmin (equivalent to daily walking), and high
more than 1500 METmin (combination of walking, moderate or high-intensity
activity) [16].

Kinesitherapy was focused on controlled breathing, improvement of general condition,
improvement of relaxation and strengthening of muscles burdened by pregnancy. It
was performed in small groups (4-6 participants) twice a week for 30 minutes for a
month. The participants were informed about the importance of exercise and were
advised that the daily practice should be a walk for at least 30 minutes. The load level
was dosed in accordance with the recommendations for exercise during pregnancy,
using a modified Borg rating of perceived exertion (RPE) intensity of three to four.

Data on the level of physical activity were registered before the inclusion of prenatal
preparation and two weeks after its completion. They were analyzed using the method
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of descriptive statistics, the results were presented tabularly and graphically through
the number of cases, percentages, arithmetic mean with standard deviation and range
of values. The results are considered statistically significant with a confidence level
of 99.95% (p<0.05).

Results and discussion

The participants were healthy pregnant women, monitored by the competent
gynecological-obstetrical service, who were approved for psychophysical preparation
for childbirth, regardless of age, occupation, education, marital, social status and
number of births. In the research conducted from February to July 2018, 34 pregnant
women from Herceg Novi (n=29) and Cetinje (n=5) with a gestational age of 26-28
weeks who met the necessary criteria participated. Socio-demographic variables (age,
work status, level of education and marital status) and health characteristics (body
mass index-BMI, smoking history and alcohol consumption) were examined.

Socio-demographic characteristics

Table 1. Age structure

Number Percent
20 — 30 years 21 63%
31— 40 years 12 34%
Over 40 years 1 3%
Total 34 100%

The analysis of the age structure showed the age range of 20 - 40 years. Out of
the total number of recruits, 21 respondents (63%) are aged 20-30, 12 respondents
(34%) are 31-40 years old, and 1 respondent (3%) is over 40 years old. The results
(x2=18.9; df=2) proved to be statistically significant in relation to the age structure.
The analysis of marital status is statistically significant (y2=10.31; df=1), because 27
respondents (77%) live in a married union and 7 respondents (23%) live in a
cohabitation.

Table 2. Work status

Number Percent
Yes 18 54%
No 16 46%
Total 34 100%

Table 2 shows the work status of the examined sample: 18 respondents (54%)
are employed, and 16 respondents (46%) are not employed (¥2=0.26; df=1).
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Table 3. Professional education

Number Percent
Medium school education 20 60%
High school education 2 6%
Faculty education 12 34%
Total 34 100%

The analysis of data on the level of qualifications (result x2=15.4; df=2) showed
that 20 respondents (60%) had a medium school education, 2 respondents (6%) high

school education, and 12 respondents (34%) had a faculty education.

Table 4. BMI

BMla BMIb
34 34
Valid 0 0
N 25,9488 27,4144
o 0,70394 0,71584
Missing 25,8750 27,0000
Mean 21,004 25,00
4,10466 4,17404
Std. Error of Mean Median 16,848 17,423
18,00 18,00

Mode
19,00 21,00
Std. Deviation Variance Range Minimum 37,00 39,00
Maximum Sum 882,26 932,09
- 22,9225 24,0000
Percentiles 50 258750 27,0000
75 28,5500 30,1175

Comparative assessment of initial and follow-up analysis of body mass index
(BMI) showed minimal deviations. The average value of the initial BMI measurement
was 25.95 kg/m 2, and the control measurement was 27.41 25 kg/m 2. A slight
increase in BMI was noticeable, which was expected considering the gestational

period of our sample during the research.

Table 5. Habits

Yes No
Cigarettes 4 30
Alcohol 0 34
Total 4 34
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Table 5 shows the habits. 13.6% of respondents (n=4) have the habit of smoking
cigarettes, and 86.4% (n=30) do not, and none of the respondents consumes alcohol.
These data are important indicators of care for the fetus and one's own health, and
indicate a high level of health awareness of the examined sample.

Physical activity
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Figure 1. Comparison of the intensity of physical activity before and after kinesitherapy

T test (IPAQ SF1, T=5.62) and (IPAQ SF2, T=6.18) (df=33) did not show
statistical significance in comparing the level of physical activity of the first and
control measurements, but considering the increase in physical activity in during the
control measurement, a positive effect of the kinesitherapy program can be observed.

Successful intervention for PA requires an understanding of PA levels during
pregnancy and its correlates. PA tends to decrease during pregnancy compared to the
pre-pregnancy period [17,18]. A moderate level of PA is recommended during
pregnancy, and the percentage of pregnant women who achieve this level of PA varies
from 11% to 66%, which is a consequence of differences in population characteristics
and assessment during the gestational period [18,19,20]. The results of previous
studies on the association between demographic characteristics, health and PA during
pregnancy vary [21,22]. Higher level of education, higher income, employment and
higher PA before pregnancy associated with higher level of PA and multiple and
unpleasant symptoms of pregnancy with lower level of PA while the effect of BMI on
PA is mixed [23,24].
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Table 6. One-Sample Test

Test Value =0
Mean 95% Confidence Interval
i -tai f the Diff
t df Sig. (2-tailed) Difference of the Difference
Lower Upper
IPAQ1 5,620 33 0,000 1649,82 1052,54 2247,11
IPAQ2 6,189 33 0,000 1882,35 1263,61 2501,09

Ll et al. (2021) claim that as pregnancy progresses, the level of FA increases
with a significant increase in the number of pregnant women reaching the
recommended level. From 32.72% of respondents in early pregnancy, the level of
physical activity increased to 55.25% in middle and late pregnancy [26]. Part of
pregnant women (11%) who reach the recommended level of PA remains at a low
level, while a significant part of them increases the recommended level in the first
trimester (53.8%) and third trimester (61.4%) [27]. Our research correlates with these
researches because exercise in the third trimester and a positive attitude towards
exercise influenced an increase in the level of physical activity of our sample, but
some studies confirm that physical activity can decrease or remain unchanged as
pregnancy progresses [28,29]. An increased level of activity during pregnancy is
associated with the progression of pregnancy, a decrease in the fear of miscarriage
and unpleasant symptoms of pregnancy because all these symptoms are gradually
alleviated and thus contribute to the restoration or increase of physical activity in late
pregnancy [29]. The most dominant form of activity is jogging, and the emphasis of
this traditional concept is walking without strain, running and jumping [18,25,29].
Physiotherapy contributes to total energy expenditure in pregnancy and exercise
habits before pregnancy are correlated with the level of physical activity during
pregnancy [28,29]. Pregnant women who are moderately physically active at the
beginning of pregnancy have a greater tendency to achieve a more advanced level in
late pregnancy, which is in favor of good habits that are beneficial in the long term
because adapted exercise has positive benefits for the pregnant woman, pregnancy,
fetus, childbirth and functioning in physical and psychological sphere [30].

Conclusion

Pregnant women should be motivated for physical activity, and kinesitherapy
in prenatal preparation for childbirth increases the functional capacities of the
pregnant woman and affects the increase in the level of physical activity, which was
confirmed by this research. Physical activity is useful due to its contribution to the
promotion of health and a healthy lifestyle, and it is recommended to introduce a
kinesitherapy program according to the health and condition of the pregnant woman
with a media campaign about its importance.
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Sazetak: Trudnoca je period fizickih i psihickih promjena uskladenih potrebama
narastajuceg zivota. Buduca majka ima vazan zadatak, savladati velike tjelesne, fizicke
i umne zahtjeve. Najadekvatnije sredstvo u ostvarivanju tih zahtjeva je fizicka aktivnost
jer utice na stimulaciju muskuloskeletnog, kardiovaskularnog i respiratornog sistema,
poboljsava kondiciju, odrzava misicnu snagu i elasticnost, a smanjuje rizik od
prekomjerne tezine, gestacijskog dijabetesa, preeklampsije, prevremenog porodaja i
postporodajne depresije. Cilj rada bio je ispitati uticaj kineziterapije na nivo fizicke
aktivnosti u psihofizickoj pripremi za porodaj. Sprovedena je prospektivna
longitudinalna studija na primarmon nivou zdravstvene zastite u Crnoj Gori 2018.
godine (februar-avgust). U istraZivanje su po odobrenju ginekologa-akusera,
dobrovoljno regrutovane 34 trudnice treceg trimestra trudnoce iz Herceg Novog (n=29)
i Cetinja (n=5). Tokom Ccetiri nedelje, uz nadzor fizioterapeuta primjenjena je
kineziterapiju u grupama od 4-6 trudnica. Kroz 8 sesija od 30 minuta izvodene su
vjezbe disanja, poboljsanja cirkulacije, posture, mobilnosti zglobova i jacanja
oslabljenih misica. Ulesnicama je savjetovano svakodnevno pjesacenje u trajanju
minimum 30 minuta. Istrazivacki instrument bio je medunarodni upitnik o fizickoj
aktivnosti eng. The International Physical Activity Questionnaire (IPAQ-SF). Fizicko
opterecenje intenziteta 3-4 wuskladeno je modifikovanom Borgovom skalom
percipiranog napora. Nivo fizicke aktivnosti analiziran je pocetkom i dvije nedjelje po
zavrSetku priprema za porodaj. Analiza podataka: starosna dob 20-30 godina kod 63%
ucesnica, 31 - 40 godina kod 34%, a iznad 40 godina kod 3%. Stepen obrazovanja:
60% ima srednju strucnu spremu, 6% visu, a 34% visoku strucnu spremu. Pocetna
analiza procjene nivoa fizicke aktivnosti iznosila je: minimalan nivo 10 ucesnica,
umjeren 18 ucesnica, a intezivan 6 ucesnica. Metabolicki ekvivalent povecan je za
233,03 METmin jer je njegova pocetna vrijednost iznosila 1649,82 METminuta a
kontrolna 1882,35 METminuta. ZapazZeno je poboljsanje nivoa fizicke aktivnosti kod
sedam ucesnica. Trudnice treba podsticati na prenatalnu pripremu jer kineziterapija
podstic¢e povecanje nivo fizicke aktivnosti.

Kljucne rijeci: trudnoca, fizicka aktivnost, vjezbanje



